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5.0 SITE STABILIZATION

As described in Section 3.0, the site includes three waste disposal cells (i.e., Cells A, B,
and C) with leachate collection systems comprised of primary and secondary synthetic
linen, sump pumps, and separate collection tanks for leachate generated in the primary
and secondary collection systems. As requested by IDEM, the Participating Respondents
have included site stabilization as part of this detailed SOW, The specific tasks involved
in site stabilization are described in the following subsections.

5.1 Background

Available records regarding site maintenance, including leachate collection, surface water
management, equipment, inspections, and personnel will be reviewed. Necessary
improvements or modifications to the existing byslems will be discussed with IDEM's
Project Manager.

52 Deliverable*

The Participating Respondents will provide the necessary personnel /contractors to
continue operation and maintenance activities at the site. The following tasks are
anticipated to be necessary components of the site stabilization effort:

• Collect, store, and dispose ot leachate generated in landfill
Ceils A, R, and C. Consistent with current operations, the
leachate level in each cell will be maintained co ensure that
It does not exceed 1 foot above the primary liner. Leachate
will be tulletted, manifested, transported, and disposed of at

tnvironm*nl«l KCWUKM MJiUK*nnni - Nonh <.*nmi. Irx.
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the Publicly Owned Treatment Works (POTW) located in the
City of Kokomo, Indiana, if such i> approved by IDEM in
accordance with provisions of Section 5.3 of this SOW and in
accordance with applicable Federal, State and Local
regulations. Until the decision regarding approval of the
City of Kokomo POTW, Participating Respondents shall
manifest, transport, and dispose of leachate at a facility

authorized to receive such material.

Pump surface water runoff that currently collects in Cell C to
the northeast drainage control basin. 11 information suggests
that the water collected in Cell C has come into contact with
leachate, sampling and analysis may be required by IDEM.

Continue to transfer surface water runoff collected in the
southwest retention pond to the northeast drainage control
basin, as needed.

Manage the northeast retention pond in accordance with the
NPDES Pei mil, which has historically governed discharge
from the pond. Although the NPDES Permit has expired,
IDEM has determined that the permit conditions, including
the sampling of discharge waters, will remain in effect
Sampling reports and analytical results will be submitted to

IDEM.

Epvironmtnlil Rnourrri M*nait«mtni • North Central. Inc.
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Provide maintenance for (1) pumps, hoses, and storage tanks
used in the management uf leachate and surface water
runoff; and (2) buildings and utilities at the site.

Maintain the waste disposal areas by ensuring that areas of
erosion are repaired and that any surface leachate seeps arc
identified and mitigated as quickly as practicable.

Maintain current site security, utilities and fuel for
equipment Maintain equipment used at the site belonging
to the Participating Respondents.

Perform a landfill inspection on a weekly basis, and after
storms. This inspection will include: (1) a determination that
fencing and gates are in place and dial utilities are operable,
(2) a review of potential erosion, (3) an evaluation of the
existing landfill cap, mid (4) un assessment of the benns and
the potential fur ponding waler or washouts. An inspection
lug will be completed and submitted to IDEM for review
within 48 hours after each landfill inspection.

Perform a daily site inspection to monitor the leachate
collection and storage system. Inspect leachate storage area
for leakage and deterioration of containers and dikes,
including detection and storage tanks. Monitor and record
the landfill leachate levels, and record the volume uf leachate
pumped from each cell (primary and secondary).

Envimwrntel fUwurtu MMICMMM - North OnMl. Inc.
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• Ensure (hat personnel involved in the site stabilization tasks
are sufficiently trained and experienced in operating the
equipment necessary for maintenance of site operations. This
will include certification that personnel have been trained in
accordance with the 40-Hour Occupational Safety and Health
Administration (O5HA) personal protection and safety
regulations governing activities at hazardous waste sites.

5.3 Options Relating to Potential Leachate Disposal at the City of Kokomo
W1TW

The Participating Respondents may submit information to IDEM demonstrating that the
City Of Kokomo POTW should be approved by IDEM for disposal of leachate from the
Site. IDEM shall tomklei such information and request pursuant to applicable
requirements of Federal, State and Local law. IDEM's decision shall bp made in a timely
manner and may be made prior to completion of the draft or final KI and /or FS, or prior
to a final Remedial Action Decision.

tuvnttmtnui RiMMKC* Muufcnwm - Nuilh CriKi.l. IIK.
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_ _
b) Removal: - excavation; and

- dewatering;

c) Disposal: • on-Site disposal
- off-Site disposal

d) Treatment: physical; and

e) Access Restrictions - deed restrictions.

3.4.7 Cfoundwater and Leaehate

The general response actions and their respective
technologies to be considered for these media consist of the following:

a) No Action: - no remedial technology;

b) Institutional Controls: - alternate water supply;

c) Containment: - vertical barrier;
- horizontal barrier; and

d) Collection: - extraction; and
- leachate collection;

e) Treatment: leachate collection;
• biological treatment;
- chemical treatment; and
- physical treatment;

f) Disposal - on-Site discharge;
- off-Site discharge;
- groundwater monitoring; and

202 408 6404:* 8/34

J5) Access Restrictions groundwater restrictions,

x*tm 20 CoNBCTOCA-ROVraS & ASSOCIATES
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• FJiysiqil Treatment: Physical treatment of the sediment can be
accomplished by stabilization or thermal treatment. With stabili/arion
contaminants within the soil are "fixed" hy mixing stabilizing reagents
(e.g., lime, fly ash) with the soil. Thermal treatment thermally destroys
contaminants within the sediment.

• Peep* Restriction^; Restrictive covenants on deeds to landfill property or
on deeds to property adjacent tn the landfill are intended to prevent, or
limit contact with contaminated sediments.

Screening

Studies to date fail to indicate the necessity to implement
any general sediment management control technology. However, sediments
accumulated within the IMPDHS basin will eventually require removal from

'•• this impoundment. As past monitoring has failed to indirate that this
sediment is significantly contaminated, sediment disposal on Site would be
an effective course of action.m

m
m

3.5.7 Groundwatcr and Leachate

A summary of groundwater and leachate findings can be
found within Appendices A and B, respectively. Figures 3.5,3.6, and 3.7 taken
from the Groundwater Technical Memorandum define the extent of
groundwater contamination due to VOCs for lithubtraligraphic Units A, B,
and C. respectively. The memorandum further states that VOCs are the most
significant Site-related groundwater concern. The greatest number and
magnitude of VOC detections occurred in Unit A, within, or adjacent to
unlined waste deposits located at the western portion of the Site (see
Figure 3.5).

A K CotrtSTOGA-Rovtw * ASSOCIATES
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35.7.1 Alternate Water Supply

Deacription

This technology utilizes a public water supply to replace
residential wells. Water is generally supplied to affected residences by buned
forceinain.

Effectiveness

This technology is very effective in eliminating the health
risk associated with ingesting contaminated water.

Imp leir\entability

There are no concerns regarding the implementabilily of«
this technology.

* Evaluation

Off-Site wall sampling (refer to Groundwater Technical
Memorandum. October 1994) <tl potentially affected residence* has failed to
establish the requirement for local residents to be placed on an alternate water
supply. As a result of these findings, this technology is presently not
applicable (though potentially viable) and hence, will not he retained fur
detailed analysis.

3.5.7.2 Vertical Barriers

[tescriptlon

The most common type of vertical barrier used at landfill
sites (as well aa other hazardous waste sites) to contain leachate and
contaminated water is a soU-benlonite slurry wall. Soil-bentonite slurry walls
are used as vertical barriers to reduce the horizontal permeability of soil.

w«»t»> 49
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Trenches are generally less than 200 feet deep. Trenches
up to 50 feet deep are usually excavated using special baekhoes: deeper
trenches are excavated with clamshells or other equipment.

Effectiveness

Use of physical barriers is an established remedial
technology group. However, long-term effectiveness of these systems are
highly dependent upon Site-specific conditions and the degree of care used
during construction. Based on data from the RI/FS Work Plan and
Groundwater Technical Memorandum, soil of lithostratigraphir Unit A, a
glacial till unit composed primarily of clay, appears to significantly inhibit the
migration of contaminants between srratigraphic units.

• Falling head permeability tests have indicated that Unit A
clay soib have hydraulic conductivity values ranging from 10'̂  to

iM 10*5 cm/sec. Within Unit A soils there are numerous discontinuous zones of
stratified intertill sand and gravel deposits. The higher permeability of these
soils allows perched gronndwater and leachate to migrate away from the Site.
A slurry wall vertical barrier will have a hydraulic conductivity value
generally in the order of 10"7 to ID'6 cm/sec. Consequently, ihe construction
of a slurry wall within the existing clay till will very effectively contain
leachate from migrating along sand and gravel lenses.

Implementabilitv

This technology is readily implementable provided the
wM required specialized services and equipment are available.

Evaluation

Based on the foregoing considerations, this technology
will be retained for detailed analysis.

DMH» 50 CONESTOCA-RovtKSdE ASSOCIATES
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3.5.7.3 Horizontal Barriers

^1 Description

• Horizontal barriers are a means of bottom sealing an area
of waste. This bottom sealing is accomplished by controlling the injection of

•| slurry in notched injection holes to produce a hort/rtntal barrier beneath the
^ Site.

« fcffectiveneas

m ihis technology is very rarely used because of its lack of
effectiveness in achieving an adequate seal and the inherent difficulty with

I monitoring the effectiveness of that seal.

Implemgntability

Concerns regarding the implementability of this
technology are baaed upon the following facts:

i) accessing all areas of the applicable waste areas with the slurry is
doubtful; and

^B
11) availability of supply and services to provide such a technology

I arc extremely limited.

1 Evaluation

The provision of a horizontal barrier equivalent to the
native soil in permeability would not be an effective course of action and

— hence/ will not be retained for detailed analysis.

I
I
fl SIMM, 31 CONBSTOCA-ROVCRSfcASSOaATSS
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3.5.7.1 Extraction

Description

Groundwater is extracted at the perimeter of the landfill
through a series of extraction wells to contain potential off-Site migration of
contaminated ground water/leachate.

Effectiveness

This technology is very effective in reducing the level of
contaminants within the groundwater. Installation of wells in the landfill
material may result in impacts to the community and workers from potential
VOC or LFC emissions. According to the Groundwater Technical
Memorandum, the greatest number and magnitude of VOC detections (the

|H primary contaminant group of concern) occurred within perched water in
Unit A, within, or adjacent to unlincd waste deposits located in the western

iji portion uf the Site. The nature (clay) and hydraulic conductivity (10~8 to
10'' cm/sec) ot soils within Unit A would result in extraction wells having
extremely small capture zones and hence being extremely ineffective. The
fine to medium grained sands and gravels of Unit B and Unit C are relatively

•

permeable (hydraulic conductivity values ranging between 1CH> and
10*4 cm/sec) and hence are well suited to grnundwater extraction.

4

4
4

Implementability

Implementing this technology within any stratigraphic
unit is feasible.

Evaluation

Based on the foregoing considerations this technology will
he retained for detailed analysis. This technology is potentially viable If
contaminated water needs to be removed from Units B and C.

4
• »•»«> 52
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3.5.7.5 Leachate Drains /Collecfion Trench

m Opsrription

Leachate drains consist of underground or subsurface
gravel-filled trenches generally equipped with tile or perforated pipe for
greater hydraulic efficiency. The drains can be used to collect leachate and
transport it to a control area for treatment or proper disposal. A system of
Icachate drains creates a continuous zone of influence uver leachate around
the area of waste.

Effprtiveness

Given the relative impermeability of Unit A soils and the
provision of a preferential pathway for leachate to follow this technology is

•I considered to be a potentially highly effective method for collecting Icachate.

•ft Implementability

tf
The installation of leachate drains around the RCRA

waste cells is not required due to the waste cells having a dedicated leachate
. collection system in operation. There are no concerns regarding the

^| implementability of such a technology fur the General Refuse and Separate
Waste areas provided that construction of such drains do nnt interfere or

• disturb buried waste.

|̂ Treatment of this non-listed leachate will need to be
addressed by other tedmologies.

™ Evaluation

• Based on the foregoing considerations this technology will
be retained for detailed analysis.

ft
53 CoNKmfiA-Rovrasfc ASSOCIATE
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3.5.7.6 Biological Treatment

Description

Biological means are used in treating leachate
contaminated primarily by biodegradable organic compounds. Biological
treatment is especially effective in treating landfill leachate that typically has
high level* of BOD and COD (e.g., 0-750,000 mg/ L).

In biological treatment wastewater is contacted by a
culture of microorganisms either suspended in the wastewaier or attached to
a solid medium. The organic compounds in the wastewater are metaboli/pd
by the organisms as a food and energy source. Organics are thus removed
from solution and biomass and metabolic waste gases such as carbon dioxide
and methane are produced. Biological treatment systems are configured as
fixed growth, suspended growth, or a combination of both. They can be
designed lo treat hundreds of millions of gallons per day (MCD) or as little as

•fl 1 gallon per minute (0.0015 MGD).

•
Biological treatment processes can be classified as aerobic

or anaerobic. Aerobic treatment systems require oxygen, either in air or in
pure form, to meet the metabolic needs of HIP microorganisms. Aerobic
treatment systems are the most frequently used form of biological treatment.
These systems consist of a reactor, where the waste stream is brought in
contact with a culture of organisms, and usually a clarifier or other
solids-separation device where organisms suspended in solution are
removed by sedimentation.

Anaerobic treatment systems are used must often for
treating high-strength wastes. These systems arc often followed by an aerobic
treatment system for additional organic* removal. Compared tu aerobic
systems, anaerobic treatment systems produce less biomass p«r pound of BOD
removed. In addition, anaerobic treatment produces methane of sufficiently
high concentration to be used in some cases for energy recovery. Anaerobic
digesters arc also frequently used in the treatment of sludge produced in

n»w 54 CONremru-RovBBk ASSOCIATES
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aerobic treatment. In this process, the sludge is reduced in volume and
methane gas Is produced as a by-product.

The chlorinated aliphatic hydrocarbon group of
contaminants detected on Site within Unit A soils (see Figure 3.5) are the
most refractory to biodegradation. However, other contaminants detected,
like acetone, are very amenable to biological treatment. The relative
effectiveness of any biological treatment technology would need to be assessed
through treatabillty studies.

Imniemeniahiliiy.

Thp equipment to implement such a technology is readily
available, however the availability of trained personnel in the vicinity of the
Site to operate and monitor such a treatment system is limited.

Evaluation

Based on the foregoing considerations this technology will
be retained for detailed analysis.

33.7.7 Chemical Treatment

Description

In chemical treatment, hazardous constituents are altered
by chemical reactions. During the process, hazardous compounds may be
destroyed or altered; the resultant products may still be hazardous but
transformed to a form that is mow amenable to further processing. The most
common chemical treatment for landfill leadiate is precipitation of heavy
metals. Precipitation will remove soluble heavy metals from leachate by
forming insoluble metal hydroxides, sulfides. or carbonates. Heavy metals
typically removed by precipitation include arsenic, cadmium, chromium,

ec
yy
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copper, lead, mercury, nickel, and zinc. Metals are often removed to either
meet NPDES permit limits or as pretreatment to reduce metals toxirity for
biological treatment.

Potential treatment process options are as follows:

• Ion Exchange: Contaminated water is passed through a bed of resin
material where the exchange of ions occurs between the bed and the
contaminants within the water.

• Oxidation: Oxidizing agents are added to the waste for oxidation of heavy
metals, unsaturated organic, sulh'des, phenolics, and aromatic
hydrocarbons.

• Metals Precipitation: The solubility of heavy metals is reduced through
the addition of a substance that reacts with the metals or changes the pH.

• pH ^dftiatment: Neutralizing agents such as lime are added to adjust the
pH to reduce the solubility of inorganic constituents as part of a metals
precipitation process.

The precipitates of the above process are then removed
from solution utilizing separation processes such as sedimentation and
filtration.

Effectiveness

The effectiveness of this technology to successfully
remove metals from a waste stream is well established. Most VOCs can also
be removed by chemical treatment methods, however, those methods are not
cost-effective in comparison to those options available under physical
treatment.

56 CONBSTOGA-RQVHS fc ASSOCIATES
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Tmpletnentability

The equipment required to implement such a technology
is available, however, the availability of personnel in the vicinity of the Site
to operate and monitor such a treatment system is limited.

^valuation

This technology will effectively remove metals from all
leachate. Chemical treatment may be required to prctreat RCRA leachate
prior to subsequent treatment utilizing other technologies. Based on the
foregoing considerations, this tecluiology will be retained for detailed
analysis.

3.5.7.8 Physical Treatment

Description

m^ Two types of physical treatment technologies commonly
^ used to treat leachate for the removal of organics are air stripping and
^ granular activated carbon (CAC). Other conventional physical treatment
^ technologies such as sedimentation and filtration may also have to be

incorporated as part of the overall treatment scheme.

• Activated Carfann: Activated carbon is usually applied after conventional
Ml treatment as a polishing operation for removal of trace concentrations of

residual organics and/or heavy metals. It is also used for the reduction of
•j COD and BOD, for the removal of toxic or refractory organics, and for the
^ removal and recovery of certain organics and inorganics from aqueous

waste. Applications involving organic solutes are most effective when the
solutes have a high molecular weight, low water solubility, low polarity,
and a low degree of ionization. Many organic compounds such as
phenolics, aromatics, and chlorinated hydrocarbons are readily adsorbed
on the surface of activated carbon. In addition, certain heavy metals such
as cadmium, chromium, copper, nickel, lead, and zinc can be removed

!*•<•> 37

4



SENT BY:CRA : 8-24-95 ; 9:51AM ; CRA CHICAGO- 202 408 6404:*19/34

from water with carbon, although this technology is not widely used for
metals removal

I

I

I

I

I

I

I

I

I

I

I

I

• Sand Filtration: Saiul filtration is a physical process whereby suspended
• solids and colloidal impurities are removed from solution by forcing the

leachate through a filter media typically consisting of a fixed bed o* sand or

I sand with finely ground anthracite. As leachate laden with suspended
solids passes through the media bed the particles become trapped on the

_ sand bed.

Effectiveness

The effectiveness of this technology to successfully
I remove a wide range of contaminants from a waste stream is well established.

Air fitrippinft: When leachate containing a volatile compound is brought
to equilibrium conditions with air, some portion of the volatile
compound transfers from the water to the air. The resulting
concentrations of the volatile compound in the air and in the water arc a
function of the beginning concentration in the water, the temperature, the
pressure, and the degree of volatility of the compound.

Leachate contaminated with a volatile compound is fed into the tup of a
tower while a large air stream is forced into the bottom. The tower is
usually filled with a packing medium that provides a large surface area fur
contact between the air and leachate. Tlie aii exits the top of the tower
with the volatile compound. The leachate is collected at the bottom of the
tower and is either pumped to another process area for further treatment
or discharged. It should be noted that leachate may foul the packing
medium and reduce the effectiveness of air stripping.

Sedimentation: Sedimentation is the process of removing partkulale
matter from water in a basin by reducing the flow-through velocity. To
enhance the solids removal rate, settling facilities may he augmented by
upstream processes such as chemical addition /flash mixing /flocculation
equipment or aeration tanks.

I «*•<•! 58
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I

I Almost all of the VOTs (the exception heing acetone) characterized within the
leachate from the RCRA waste cells and leachate originating from the

I uniined areas of the landfill can be treated utilizing this technology.

I lamentabilitv

I The equipment required to implement this technology is
* readily available. Utilizing a process option like granulated activated carbon

( requires minimal supervision and monitoring. All of the physical treatment
processes produce residuals which must he disposed of utilizing a alternative

I technology.

Evaluation

This technology will effectively treat the vast majority of
I compounds associated with the two different Icachatcs. The compound

acetone within leachate originating from the RCRA waste cells and uniined
i areas of the landfill is not amenable to treatment by physical processes and
' must be removed utilizing an alternate treatment technology (e.g., biological
I treatment),
i

Based un the foregoing considerations, this teduiology
will be retained for detailed analysis.

3.5.7.9

Description

The most common technologies used at landfill sites to
treat leadiate include biological treatment for removal of biodegradable
organics, physical treatments such as air stripping and carbon adsorption for
VOC removal, and chemical treatment, such as metals precipitation for
removal of inorganics. Treated leachate could be discharged on Site
depending on the extent of treatment. On-Site discharge can be dune by
groundwater aquifer reinjection or by discharge to surface water.

59 CONESTOnA'ROVEKSfc ASSOCIATES
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Ground water aquifer reinjection depends on Indiana state ground water
standards. Discharge to surface water will have to comply to NPDES Permit
requirements.

On-Site surface discharge of groundwater is only feasible
when contaminated water has been treated to regulatory levels. On-Site
surface discharge of treated water Is effective provided such water meets
NFDES permit standards and provided the volume of the present surface
impoundments are sized properly such that the addition of Lhis treated water
will not exceed the design capacity [regulated by 40 CFR 264.301 (i)).

Aquifer reinjection (although effective for disposing of
treated ground watcr/lcachate) is not implementable for
groundwater/leachate extraction from Unit A based on jurisdictional
requirements, see below.

Implementabilily

There are no major concerns regarding the
implementability of discharging treated groundwater/leachate tu uu-Site
surface impoundments. For such an action lo take place, an on-Site
treatment facility would be required. The decision to implement this option
is entirely contingent upon the decision to construct an on-Site treatment
facility (discussed previously within Sections 3.5.7.8, 3.5.7.7, and 3.5.7.6).

Aquifer reinjection is not an implementable option for
groundwater/leachato extraction from Unit A as Federal and Slate standards
restrict such an action [40 CFR 144.13 (c)]. Aquifer reinjection is allowed by
law if treated groundwater is injected into the same formation from which it
was withdrawn, which in the case of Unit A is not a viable course of artion.
For groundwatcr extracted from Units B or C aquifer reinjection is a potential
course of action that is readily implementable.

60 CnNWmnA.RDVERS&ASSUUAlti
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Based or, ihe foregoing considerations this technology will
1 *, retained to defiled .**. Ite process option of aquifer rdrjechon for

poundwater ***** ««» *«• D and C will be retard for d«ailed
analysis.

I
3.5.7.10

' Two technologies exist to dispose of ground water /leachate

| off Site, namely:

a) treatment of leachatc at a Publicly Owned Treatment Work, (POW;

and

b) treatment of leachate and sludge at a RCRA-permitted
Treatment/Storage Disposal Facility (TSDF).

Further details on each technology are provided by the

i following:
• • FOTW: Direct discharge to a POTW is appropriate for leachate
1 waste streams containing concentrations of contaminants that are

amenable to treatment provided by the POTW. In some coses,
| pretrcatment may be required before discharge to the POTW. Major

considerations include the constituents of the leachate and their
i concentrations, the type of treatment used by the POTW, the excess

available treatment capacity of th« POTW, the volume of leachatc to
A be disposed of, and the expected duration of the discharge.

Treatment to reduce the concentrations of organics and metals can
| be expected at most I'OTWs especially those providing secondary

treatment. The removal efficiency depends on the type and
• concentration of contaminants. Removal of organics will be

I S3*»l»)



primarily from stripping in aeration basins, adsorption onto the
biological floe, and biological degradation.

The need for treatability testing or pretrearment of the waste stream
I must be determined on the basis of the probable effect of the

contaminants oiv the POTW.

I

I

I

I

I

I
*
I

Treatment processes typically employed at POTWs include:

I - aerobic processes that inrorporate rotating biological contactors,
oxidation ditches, activated sludge reactors, and trickling filters;

I
- anaerobic processes that incorporate anaerobic contact reactors,

• anaerobic filters, fluidized bed systems, and various fixed - film
systems; and

™ - physical/chemical processes including dissolved -gas flotation,
chemical coagulation, sedimentation, and filtration.

Special considerations for discharge to a POTW include Ihe
proximity of the nearest POTW sanitary sewer sufficient to handle
the flow, pretrearment requirements, and the potential health risk
to POTW employees of treating wastes.

The closest POTW known to be suitable and amenable to the
acceptance of Four County leachate is located in the City of Kokoino
which is approximately 55 miles away from the landfill.

• ISDEi A TSDF is a RCRA-permitted facility that is authorized to
treat and dispose of hazardous waste materials. There are a number
of facilities in Indiana available lo treat and dispose of P039 listed
leachate and sludge. The selection of a facility is contingent upon
the waste characteristics. The dosest facility available to the Four
County Landfill Site is approximately 55 miles away.
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Fffpcrivengss

On the basis of operational details provided by the
Kokomo POTW, the following major findings are noted with respect to
effectiveness of treatment

i) The expected maximum monthly volume of leachate which would be
introduced to the POTW (50,000 gallons) represents less than one-half
of one percent of the daily flow influent into the POTW (approximately
15,000,000 gallons).

ii) Compounds detected in the leachate are generally present in the low
part per million range. Increased contaminant loading as a result of
these low concentrations and minimal increased flows wnuld likely be
too small to quantify.

iii) The resultant low contaminant loading levels will not adversely affect
the operation or the efficacy of removal at the POTW.

iv) The compounds detected in Four County Landfill leachate arc
generally amendable to treatment at a POTW.

In short, the Kokomo POTW has both the capability and
the excess capacity to handle the leachate. For its part, the City of Kokomo has
expressed an interest in receiving Four County Landfill leachate for treatment
of its POTW.

Treatment of learhate at a RCRA-permitted TSDF is
effective and is currently the discharge mode for existing flows from this Site.

Impleiiienlabilitv

Off-Site discharge of groundwater/leachate at either a
POTW (such as Kokomo) or a RCKA-pennitted 'l^UF is easily implemented
and therefore, there are no concerns regarding the implementability of this
technology.
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Based on the foregoing considerations.
group will be retained for detailed analysis. Moreover andi

i
i
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this technology
pursuant to

SOW, further information will b« reviewed and provided
regarding the POTW off-Site discharge option.

3.5.7.11 ground water Monitoring

Py caption

The technology utilizes existing or new monitoring wells
to detect changes

Effectiveness

technology.

Evaluation

in groundwater movement or contamination.

There are no concerns regarding the effectiveness of this

Bused on the foregoing considerations, this technology
will be retained for detailed analyses.i T ^ _ _ f __ _ __ A. - l_ ?1?i_ -

Due to the vast array of monitoring wells available and
the success of past monitoring activities there die no concerns regarding the
implementability of this technology.
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3.5.7.12 (jnundwater Restrictiona

Qescription

Restrictive covenants on groundwater usage are intended
to prevent or limit the use of extracted groundwater. Restrictive covenants,
written into the landfill property deed notifies any potential purchaser of the
landfill property that groundwater extracted at the Site may be contaminated
and that water use must be restricted and regulated to ensure that there are no
health concerns.

I Effectiveness

I The effectiveness of restrictive covenants depends on
State and local laws, continued enforcement, and maintenance. Restrictive

I covenants and regulations to restrict the use of groundwater extracted at the
Site will be effective when teamed with other technologies like fencing.

• Off-Site use of water contaminated by Site activities will not be effectively
restricted by implementing groundwater restrictions as aquifer use is

I voluntary.

jmp lementablli ty

I

I

Concerns regarding the implementability of the
technology are shared with those outlined within Section 3.5.2.1.

Evaluation

Groundwater restrictions should be retained as potential
components ot the remedial alternatives due to their moderate effectiveness
in preventing human exposure to potentially contaminated water. Studies to
date have failed to indicate the requirements for any off Site groundwater
restrictions, however, given that there is a potential for contamination to take
place groundwater restrictions will be retained for detailed analyses.

»»,„, 65 CONBSTOGA-ROVEMfcASCOOATBB



SENT BY:CRA : 8-24-95 : 9:54AM : CRA CHICAGO- 202 408 6404:*27/34

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

4.0 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES

4.1 GENERAL

The development of Remedial Action Alternatives
(RAA) is based upon combinations of the remaining remedial technologies
and associated process options required to address the Remedial Action
Objectives detailed within Table 3.1. RAAs presented within this document
are based on research and studies to date. The ongoing arrumulatinn nf
technological information will further contribute to the addition and/or
modification of RAAs presented within the AAD. In lieu of this fact the
RAAs presented within this section and summarized on Table 4.1 should be
viewed as preliminary and subject to change.

4.2 DEVELUpMbNT OF REMEDIAL ACTION ALTERNATIVES

4.2.1 Shared Technologies

With the exception of Alternative Al - No Action, there
are a number nf technologies that should be shared by all alternatives. These
technologies are aa follows:

• Deed Restrictions and Groundwater Restrictions: This technology group
should be carried throughout all the alternatives in order tn ensure that
there is a legal basis fur protecting human health and protecting future
remediation efforts.

• LFG Monitoring: Studies to date have failed to indicate the requirement
fnr T.FC remedial actions to be implemented. However, LFG generation
and accumulation could change and hence LFG should be further
monitored in order to determine what, if any, remediation effort will be
required.

Monitoring: Leachatc being produced by ail
waste areas will require monitoring in order to assess the extent and
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V severity of contamination. Groundwater within Units B and C will
require monitoring in order to determine what, if any, remediation effort

| will be required.

• • Surface Water Ganging Stations: This technology should be retained
within all potential alternatives in order to monitor the potential

• contamination of surface water.

I 42.2 Alternative Al - No Action

m This alternative is required by the NCP to be carried
throughout the screening process. This alternative assumes that no action

| other than what is currently taking place will occur.

42.3 Alternajiye.^2

* This alternative seeks to address the threat posed by the

I landfill contents and leachate generated by the RCRA waste cells. This
alternative assumes a native soil cover over the General Refuse and Separate
Waste areas and RCRA composite barrier cap over the RCRA waste cells.

| This alternative consists of the following technologies:

fl • shared technologies outlined in Section 4.2.1;

• • upgrade native soil cover on General Refuse and Separate Waste
areas;

* • RCRA composite harrier cap over RCRA waste cells;

I • regrading and revegetation; and

I • on-Sit« treatment of KC'KA leachate and on-Site discharge.

I
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^ 4.2.4 Alternative A3

m Tliis alternative seeks to address the threat posed by the
landfill contents and leachate generated by the RCRA waste cells.

This alternative consists of the following technologies:

• shared technologies outlined in Section 4.2.1;

• upgrade native soil cover on General Refuse and Separate Waste
areas;

• RCRA-composite barrier cap over RCRA waste cells;

• rcgrading and re vegetation; and

I
• on-Site pretreatmenL (if requited) of RCRA leachate and subsequent

M discharge to POTW.

1 4.2.5 Alternative A4

I This alternative seeks to address the threat posed by the
landfill contents and leachate generated by the RCRA waste cells.

This alternative consists of the following technologies:

• shared technologies outlined in Section 4.2.1;

• upgrade native soil cover on General Refuse and Separate Waste
areas;

• RCRA-composite barrier cap over RCRA waste cells;

• rcgrading and rcvegetation;

I
i
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•

• off-Site treatment/disposal of RCRA leachate at a TSDF facility.

I
4.2.6 Alternative A5

This alternative seeks to address the threat posed hy the
I landfill contents and leachate generated by all waste areas.

• This alternative consists of the following tetluiolugitrs:

M • shared tvcluiulugies outlined in Section 4.2.1;

. • upgrade native soil cover on General Refuse and Separate Waste
^ areas;

• • RCRA-composite barrier cap over RCRA waste cells;

ri • regrading and rcvegelalkm;

g • leachate collection trench around General Refuse and Separate
™ Waste areas; and

^ • on-Site treatment/disposal of all leachate with treatment residuals
being disposed at a 1SDF facility.

I

1

42.7 Alternative A6

This alternative seeks to address the threat posed by the
landfill contents and leachate generated by all waste areas.

This alternative consists of the following technologies:

I • shared technologies outlined in Section 4.2.1;

I
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™ • upgrade native soil cover on General Refuse and Separate Waste
— areas;

• RCRA-composite barrier cap over KCRA waste rells;

• regrading and revegetation;

4 • leachate collection trench around General Refuse and Separate
M Waste areas; and

4
off-Site treatment/disposal of leachate at POTW (with or without
prelrealment).

4.2.8 Alternative A7

This alternative seeks to address the threat posed by the
M landfill contents and leachate generated by all waste areas.

^ This alternative consists of the following technologies:

• shared technologies outlined in Section 4.2.1;

• upgrade native soil cover on General Refuse and Separate areas;

• RCRA-composite barrier cap over RCRA waste cells;

• regrading and revegetation;

^ • lead idle collection Irencli around General Refuse and Separate
— Waste areas; and

• off-Site treatment/disposal of leachate at a TSDK

4
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Tins alternative should only be considered when
relatively small volumes of leachate require treatment due to the high costs
associated with treatment/disposal at a TSDF.

«
42.9 Alternative A8

This alternative seeks to address the threat posed by the
landfill contents, leachate generated by all areas and groundwater
contamination. Whereas in Alternatives AS to A7 a leachate collection
trench was utilized, Alternative A8 will utilize a vertical barrier slurry wall lo
contain the leachate and a groundwater extraction system to collect the
leachate/groundwater for treatment.

This alternative consists of the following technologies:

• shared tedmologies outlined in Section 4.2.1;

^ • upgrade native soil cover on General Refuse and Separate Waste
^ areas;

_ • RCRA-compositc barrier cap over RCRA waste cells;

• regrading und revegetation;

• vertical barrier slurry wall around General Refuse and Separate
Waste areas;

• groundwater extraction system to extract water from Units B and C;
and

• on-S>ite treatment/disposal of all leachate /ground water with
treatment residuals being disposed of at a TSDF facility.

I
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4.110 Alternative A9

This alternative seeks to address the threat posed by the
landfill contents, leachate generated by all areas and groundwater
contamination. Similar to Alternative AS, this alternative will utilize a
vertical hamer slurry wail and a groundwater extraction system.

This alternative consists of the following technologies:

* • shared technologies outlined in Section 4.2.1;
• upgrade native soil cover on General Refu.se and .Separate Waste areas;
• RCRA composite barrier cap over RCRA waste cells;
• regrading and revegetarion;
• vertical barrier slurry wall around General Refuse and Separate Waste

areas;
• groundwater extraction system to extract water from Units B and C; and
• off-Site treatment/disposal of leachate at a POTW (with or without

pre treatment).

42.11 Alternative AID

This alternative seeks tu address the threat posed by the
landfill contents, leachate generated by all areas and groundwater
contamination. Like Alternative A8 this alternative will utilize a vertical
barrier slurry wall and a groundwater extraction system.

This alternative consists of the following technologies:

' • shared technologies outlined in Section 4.2.1;
« • upgrade native soil rover on General Keruse and Separate Waste areas;

B • RCRA composite barrier cap over RCRA waste cells,
• regrading and revegetarion;
• vertical barrier slurry wall around General Refuse and Separate Waste

areas;
• groundwaler extraction system tu extract water frum Units B and C; and
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• off-Site treatment/disposal of all leachate at a TDSF.

This alternative should only be considered when
relatively small volumes of groundwater/learhate require treatment due to
the high tusls associated with treatment /disposal at a TSDF.

4.2.12 Alternatives B2 to BIO

Alternatives B2 to BIO are respectively identical to
Alternatives A2 to AID with one exception. Alternatives 62 to BIO would
utilize a RCRA-composite barrier cap over all waste areas and not just over
the RCRA waste ceils.
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C R A M E M OO'Hare Corporate Towers One J.TX M-J J.TA -+~r
10400 W. Higgins Rd.. Suite #103
Rosemont, Illinois 60018
(708) 299-9933

TO: Four County Landfill REFERENCE NO: 5369-95
Leachate Disposal Committee

FROM: Conestoga-Rovers & Associates DATE: May 12,1994

RE: Kokomo Leachate Disposal Option

OVERVIEW

The following memo has been prepared to summarize pertinent issues related to
the disposal of leachate from the Four County Landfill in Fulton County, Indiana
(Site) at the City of Kokomo's wastewater treatment plant. Leachate from this
landfill has previously been classified by the government as a listed hazardous waste
pursuant to the Resource Conservation and Recovery Act (RCRA). However on the
basis of characterization data reviewed to date, only a few leachate constituents are
problematic from the standpoint of relative risk pursuant to the USEPA's ("The
Agency's") Health Based Number (HBN) criteria. Further details on the
characteristics of the leachate, the City of Kokomo's relationship to the Landfill and
the similarity of leachate from this Site with other landfill-derived leachate not
categorized as hazardous by the Agency are provided in the following.

BACKGROUND

The Four County Landfill commenced operation as a permitted sanitary landfill in
1972. In 1978, the facility was approved to accept industrial waste by the Indiana
State Board of Health, the predecessor to Indiana Department of Environmental
Management (IDEM). In 1980, the landfill was granted interim status under RCRA.
During the period of 1980 to 1986, wastes defined as hazardous under RCRA were
co-disposed with other wastes including municipal wastewater treatment sludge.
From 1986 until the facility ceased operations in 1989, wastes were disposed in lined
landfill cells. The base of these lined cells was constructed of synthetic liners
separated by a drainage layer which facilitated the collection of water. There are
three such lined cells present at the Four County Landfill which are currently
accumulating an average of approximately 50,000 to 60,000 gallons of leachate per
month. However, since the Agency has previously classified the leachate as
hazardous (on the basis of the Site's past operations), it is being managed and
disposed of as such without regard to its relatively innocuous nature.



In August 1993, a group of responsive potentially responsible parties (PRPs)
voluntarily entered into an Agreed Order on Consent with the IDEM to perform a
Remedial Investigation/Feasibility Study (RI/FS) and to conduct site maintenance
activities at the Four County Landfill. The Four County Landfill Group (Group) was
organized in order to effectively manage the work required under the Agreed Order
and to move the work along in an efficient and timely manner toward
implementation of the final remedy. The Group consists primarily of industrial
entities and municipalities that legitimately disposed of waste at this Site under the
(mistaken) belief that its operations were technically sound and wholly in
accordance with the law.

DISCUSSION

One aspect of the current Site maintenance includes collection and disposal of
leachate generated at the Site. The transportation and disposal of the leachate as a
hazardous waste is exceedingly costly. The anticipated expenditures for transport
and disposal of leachate are expected to exceed $200,000 in the 1994 calendar year
alone. The leachate is transported by tanker truck to a hazardous waste disposal
facility located in excess of 200 miles from the Site. On average, 50,000 gallons of this
leachate is transported to the hazardous waste disposal facility each month.
Leachate will continue to be produced at the landfill for the foreseeable future.
Although the rate of leachate production may decline upon implementation of a
final Site remedy, leachate management will continue to represent a large portion of
the cost of Site operation and maintenance.

The City of Kokomo, Indiana, is the fourth largest participating PRP in the Group
(approximately an 8 percent contributor) having disposed of non-RCRA hazardous
municipal sewage sludge at the Site. Kokomo's share of the cost for the RI/FS, Site
maintenance and the final remedy is likely to be substantial. It is understood that
the Kokomo POTW does not have the ongoing revenues or other financial
resources to absorb these costs. This will likely result in Kokomo's allocated share of
the remedial costs being recovered more or less directly from current users of the
POTW.

The Group has moved in an expeditious manner toward resolution of this situation
and has agreed to grant the City of Kokomo credit toward its allocated share in
return for disposal of the leachate generated at the Site at the Kokomo POTW.
However, neither IDEM nor the Agency has been able to approve the action on the
basis of several "technicalities" present in the RCRA regulations. These
technicalities deal primarily with the methods of leachate delivery to the POTW
rather than with the relative risks, implementability and the Agency's classification
of POTW sludges resulting from leachate treatment.

Normally wastewaters from a Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) site such as this are excluded from the



RCRA restrictions as a solid waste under the domestic sewage exclusion if it can be
shown that acceptance of these wastes will not result in a violation of the Clean
Water Act (CWA) and that these wastes can be introduced to the domestic sewage
pipeline upstream of the POTW. In fact, the Kokomo POTW has already
participated in a similar process having received and treated liquid hazardous waste
from the Continental Steel Corporation Superfund Site under the domestic sewage
exclusion. Also, coincidentally, the management and financing of the Continental
Steel Corporation Superfund Site is by the Agency rather than a group of private
entities and municipalities.

The Group and the City of Kokomo have approached IDEM on a number of
different occasions to obtain approval for the option of delivering the leachate to the
Kokomo POTW by truck and introducing the leachate to the sanitary system
pipeline upstream of the POTW. In fact, the City of Kokomo has an ordinance to
assist in this process. To date, IDEM has been unreceptive to this strategy. RCRA
regulations and Agency guidance documents allow the domestic sewage exclusion
to be applied only to liquid hazardous waste introduced to the domestic sewage
pipeline on site or at a hazardous waste treatment facility. In accordance with the
"Permit by Rule" regulations, the POTW is deemed to have a permit under RCRA
to treat hazardous waste if acceptance of this waste does not result in a violation of
the CWA. However, IDEM has taken the position that the domestic sewage
exemption does not apply to a permit by rule facility. This strict interpretation of the
domestic sewage exclusion rule does not allow for other reasonable considerations
such as the composition of the waste, the capability of the POTW to effectively treat
the waste and meet the CWA requirements, the effectiveness and implementability
of the approach, consideration of the minimal risk involved with the approach and
the benefit to the community as a whole.

According to IDEM's current interpretation of the RCRA regulations, acceptance of
the leachate from the Four County Landfill would also result in all municipal
sludge generated at the POTW becoming a listed hazardous waste in accordance
with the mixture rule (40 CFR Part 261.3). Management of the municipal sewage
sludge as a hazardous waste would result in a large increase in cost to the Kokomo
tax base. These additional costs are not justified since treatment of the leachate at
the POTW would likely not result in a significant change in the volume or
characteristics of the municipal sewage sludge or in the concentration of these
substances in the POTW's process effluent. This is true for the following four
reasons.

i) The expected average monthly volume of leachate which would be
introduced to the POTW (50,000 gallons) represents less than one-half of one
percent of the daily flow of influent into the POTW (approximately
15,000,000 gallons).



ii) Compounds detected in the leachate are generally present in the low part per
million range. Increased contaminant loading as a result of these low
concentrations and minimal increased flows would likely be too small to
quantify.

iii) The resultant low contaminant loading levels will not adversely affect the
operation or the efficacy of removal at the POTW.

iv) The compounds detected in Four County Landfill leachate are generally
amenable to treatment at a POTW.

In short, the Kokomo POTW has both the capability and the excess capacity to
handle the leachate. Moreover, it is highly unlikely that the acceptance of the
leachate would result in a violation of the CWA. For its part, the City of Kokomo is
desirous of both remaining a viable PRP and obtaining a credit for its allocated share
of the investigation, maintenance and cleanup costs for the Four County Landfill.

LEACHATE CHEMISTRY

CRA has evaluated available data from leachate monitoring events that were
undertaken between April 1987 and September 1993 (Table 1). The analytical
database for the leachate to date includes the results for a list of approximately
200 different compounds of concern. On the basis of an evaluation of the available
leachate analytical data, the chemical character of the leachate is not dissimilar to
leachate generated at numerous other landfill sites with similar wastes deposited.

Between April 1987 and September 1993, eleven leachate samples were collected
from the Four County Landfill. The majority of the collected samples were analyzed
for approximately 200 individual compounds including: 50 volatile organic
compounds (VOCs), 80 semivolatile organic compounds (SVOCs), 30
pesticides/polychlorinated biphenyls (PCBs), 14 metals and cyanide. Additionally,
the sample collected in September 1993 was analyzed for four chlorinated herbicides,
five organophosphorous pesticides and ten polychlorinated dibenzo-p-dioxins and
dibenzofurans (PCDD/PCDF).

A total of 35 of the 200 compounds analyzed were reported at concentrations which
exceeded the applicable laboratory reporting limits.

LEACHATE EVALUATION

During hazardous waste delisting decisions, the USEPA evaluates the
concentrations of constituents in a petitioned waste against health based numbers
(HBNs). Only 19 of the 35 compounds detected in the leachate exceed the Agency's
HBNs.



In order to calculate possible exposure to hazardous constituents by a hypothetical
receptor as a result of a release under a worst-case management scenario, the Agency
uses an appropriate fate and transport model. These fate and transport models use
leachable concentrations of hazardous substances in the waste and the volume of
waste generated in order to determine a dilution/attenuation factor (DAF) for the
waste. The DAFs provide a conservative estimate of environmental factors which
result in a reduction of the concentrations of hazardous substances to which a
receptor may be exposed. Concentrations of hazardous substances present in the
waste are multiplied by the appropriate DAF in order to calculate the delisting
levels. Using the Agency's Composite Landfill Model (CLM) to predict fate and
transport, DAFs range from 12 for annual waste volumes of 300,000 cubic yards per
year (cu yd/yr) to 100 for annual waste volumes of 1,000 cu yd/yr. Only seven of the
35 compounds detected in Four County Landfill leachate exceeded the delisting level
using a DAF of 12.

Currently, an average of approximately 50,000 to 60,000 gallons of leachate are being
generated on a monthly basis at the Four County Landfill. This corresponds to an
annual production rate of approximately 600,000 to 720,000 gallons of leachate per
year. Using this production rate, a probable DAF for the Four County Landfill
leachate would be approximately 60. Only three of the 35 compounds detected in
Four County Landfill leachate exceeded the delisting levels calculated using a DAF
of 60. One of these compounds (Aldrin) was detected in the leachate only once. The
remaining two compounds (nickel and methylene chloride) only occasionally
exceeded the delisting level using a DAF of 60.

Limited pretreatment of the leachate occurs at the Site prior to off-site disposal.
On-site pretreatment of leachate, which is allowed without a permit in accordance
with Section 121 of CERCLA, is basically a two-step process involving flow
equalization and settlement of suspended solids. Due to the transient nature of
leachate generation, flow equalization is accomplished through the consolidation of
the generated leachate into steel holding tanks prior to removal from the Site. In
addition, the steel holding tanks serve as settling basins which allow suspended
solids present in the leachate to be separated from the leachate by gravity settling
during the period of time that the leachate is present within the holding tanks.
Leachate is removed from the holding tanks in a manner which allows for the
removal of the liquids while the settled solids remain in the holding tanks. Settled
solids are removed from the holding tanks on a periodic basis.

POLLUTANT MASS LOADING SUMMARY

Approximately 50,000 to 60,000 gallons of leachate are currently being collected on
average, per month at the Four County Landfill for off-Site disposal. On the basis of
a review of the leachate production records available at the Site (November 1991 to
March 1994), the range of leachate production rates were evaluated. The maximum
monthly production rates for each of the lined cells is summarized below:



Maximum Monthly
Cell Production (gallons)

Cell A 5,000 (February 1991)

Cell B 36,500 (March 1993)

Cell C 29,200 (January 1993)

Summing the maximum monthly production rate for each of the lined cells gives
the maximum monthly volume of leachate (71,000 gallons) which may be expected
to be generated at the Four County Landfill.

Table 2 presents a summary of the potential maximum monthly loading of the 35
individual analytes detected in the Four County Landfill leachate. The maximum
concentrations of these individual analytes, in milligrams per liter, were obtained
from the leachate analytical data presented in Table 1. On the basis of these
maximum analyte concentrations and the 50,000 to 71,000 gallon per month leachate
generation range, the greatest mass of each analyte that may be introduced to the
POTW in a one month period was calculated. Assuming no change in the
characteristics of the leachate to be delivered to the Kokomo POTW for
treatment/disposal, the monthly mass loading values represented on Table 2 may
represent the maximum monthly mass loading of analytes which would be
introduced into the POTW.

Results indicate that the maximum expected mass loading of organic compounds
including VOCs, SVOCs, pesticides/PCBs and total cyanide is approximately
158 kilograms per month (349 pounds/month). According to Kokomo POTW
operations staff, loading of organic analytes at the rates calculated would not result
in an adverse impact to the operation of the POTW.1

Based on the historical data summarized in Table 2, the maximum expected mass
loading for inorganic analytes may be approximately 2,020 kilograms per month
(4,460 pounds per month). However, in excess of 90 percent of the monthly mass
loading of inorganic analytes (1,900 kilograms per month) is due to the presence of
sodium and calcium in the leachate and would not impact the operational efficiency
of the POTW. Iron comprises in excess of 90 percent of the remaining inorganic
analytes present in the leachate and also, would not impact the operational
efficiency of the POTW.1 Other inorganic analytes of potential concern such as
copper, cadmium, chromium, arsenic, lead and zinc would be expected to comprise
less than 0.02 percent of the inorganic contaminant mass in the leachate on a
monthly basis.

Personal communication on April 13,1994, Tom High, Kokomo POTW to Steve Wanner, CRA.



The concentration of individual constituents at the POTW were predicted on the
basis of the expected loading of analytes present in the leachate. To develop a worst
case scenario, the maximum concentrations of individual analytes (Table 2) were
used in a mass balance equation to calculate the expected concentrations of analytes
at the POTW as a result of the introduction of Four County Landfill leachate. The
concentration of analytes present in the POTW influent and the daily volume of
influent into the POTW were provided by representatives of the Kokomo
Municipal Sanitation Utility. In general, for constituents which were not detected
in the influent, the concentration of constituents were set at one-half of the
laboratory reporting limit. If no data on a particular constituent were available, the
constituent concentration was set at zero. The maximum anticipated volume of
leachate expected to be delivered to the POTW in any given day was set at
15,000 gallons. This volume exceeds the maximum volume generally shipped from
the Site, approximately 11,500 gallons, in a given day, since the Four County Landfill
Group assumed operation and maintenance of the Site.

The mass balance equation used to predict the concentration of each constituent at
the POTW as a result of introduction of Four County Landfill leachate is presented
below:

where: Z = predicted analyte concentration at the POTW in milligrams per
liter (mg/L);

Vi = volume of Kokomo POTW influent in million liters per day (MLD);

Vi = volume of leachate introduced in MLD;

X = Kokomo POTW influent analyte concentration in mg/L; and

Y = maximum observed leachate analyte concentration in mg/L.

Under worst-case conditions, the predicted concentration of each analyte at the
POTW as a result of the delivery of 15,000 gallons of leachate in a given day, are
summarized in Table 3. In general, results of the mass balance calculations predict
the following conditions at the POTW as a result of the delivery of 15,000 gallons of
leachate in a given day:

• concentrations of individual VOCs at the plant would range from
0.0006 mg/L (1,1-dichloroethane and 1,2-dichloroethane) to 0.120 mg/L
(n-butyl alcohol);
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• concentrations of individual SVOCs range from 0.0001 mg/L
(butylbenzylphthalate) to 0.23 mg/L (benzoic acid);

• concentrations for each of the three pesticide compounds detected in
Four County Landfill leachate are 0.0001 mg/L; and

• concentrations of individual inorganics analytes ranged from
0.0001 mg/L (arsenic and vanadium) to 7 mg/L (sodium).

The treatment process for influent at the POTW consists of a primary settling in a
tank, followed by treatment by activated sludge, then chlorination prior to tertiary
filtration through a multi-media sand filter and finally aeration by cascading the
wastewater over a series of hydraulic jumps, prior to discharge to the Wildcat Creek.
In general, the variety and concentrations of constituents detected in leachate from
the Four County Landfill are low. The amount of leachate which would be
delivered to the POTW would be exceedingly small relative to the amount of
influent entering the POTW on a daily basis from the existing combined industrial,
commercial and residential sources resulting in a dilution of the leachate on the
order of 1,000 times. Moreover, the organic analytes present in concentrations of
concern such as the ketones, alcohols, acetone, tetrahydrofurans, benzoic acid and
phenols would be expected to be amenable to treatment by aerobic and anaerobic
degradation which would occur at a treatment facility such as the Kokomo POTW.

In light of the above, it would be reasonable to expect that under worst-case
conditions the amount of pollutant loading resulting from the acceptance of
leachate from the Four County Landfill would be negligible by comparison to the
loading currently accepted by the POTW. Moreover, according to the Kokomo
POTW operations personnel, the inorganics analytes present in the leachate are
amenable to the treatment process employed at the Kokomo POTW and inorganic
analytes would either be effectively removed or would not affect the operational
efficacy of the POTW nor would the expected loading from the leachate result in
violations of the POTW's operations permit.2

BCC/ko/16

2Personal communication on April 13,1994, Tom High, Kokomo POTW to Steve Wanner, CRA.
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Volatile;

Acetone
Acetonitrile
Acrolein
Acrylonitrile
Allyl chloride (3-Chloropropylene)
Benzene
Bromodichloromcthane
Bromoform
Bromomcthanc
2-Bu»anone (MEK)
n-Butyl alcohol
Carbon disulfide
Carbon tetrachloride
Chloroacetaldehyde
Chlorobenzene
Chloroelhane
2-Chloroethyl vinyl ether
Chloroform
Chloromethane
Chloroprene (2-Chloro-1 ,3-bu tad iene)
Cyclohexanone
Dibromochloromethane

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

4/22/87

16
7.5
NA 18

NCK1.3)
NEX1.3)

NA
NLX0.25)
NLX0.25)
NCH0.25)
N DW.25)

5.7
NA

NLX0.25)
NCK0.25)
ND0.3)

NEH0.25)
NCH0.25)
NIX0.25)
NLX0.25)
NLX0.25)

NA
NA

NCK0.25)

1/30/89

NLX0.10)
NA

NLX0.50)
NCH0.70)

NA
ND(0.05)
NIX0.05)
NCH0.05)
NLX0.10)

1.6
NA

NLX0.05)
NIX0.05)

NA
NLX0.05)
ND(0.10)

NA
NDfO.05)
NIX0.10)

NA
NA

NLX0.05)

17

A-North
Primary
11/2/89

17
NA

ND(0.50)
NLX0.70)

NA
NLX0.05)
NLX0.05)
NLX0.05)
NCK0.10)

14
NA

NLX0.05)
NCH0.05)

NA
NLX0.05)
NCK0.10)
NCK0.10)
N 1X0.05)
NtXO.10)

NA
NA

NEK0.05)

A-North
Secondary

11/2/89

1.8
NA

NLX0.50)
NLX0.70)

NA
NLX0.05)
NIX0.05)
NtXO.05)
NCK0.10)

0.86
NA

NW0.05)
NLX0.05)

NA
NLX0.05)
NLX0.10)
NCK0.10)
NLX0.05)
NLX0.10)

NA
NA

ND(0.05)

B
Primary
11/2/89

9.1
NA

ND(0.50)
NLX0.70)

NA
ND(0.05)
ND(0.05)
ND(0.05)
ND(0.10)

6.6
NA

NLX0.05)
NtXO.05)

NA
NCK0.05)
NLX0.10)
NCH0.10)
NCH0.05)
NHX0.10)

NA
NA

NCK0.05)

B
Secondary

11/2/89

17
NA

NLX0.25)
NLX0.35)

NA
NEX0.025)
ND(0.025)
NLX0.025)
ND(0.05)

7.7
NA 19

0.025J
NCH0.025)

NA
ND(0.025)
NtXO.05)
NtXO.05)
NCX0.025)
NIX0.05)

NA
NA

NEX0.025)

C
Primary
11/2/89

11
NA

NIX0.25)
NIX0.35)

NA
NDC0.025)
NDC0.025)
ND(0.025)
NLX0.05)

8.0
NA

NLX0.025)
NLX0.025)

NA
NIX0.025)
ND(0.05)
NIX0.05)
NIX0.025)
NtXO.05)

NA
NA

NLX0.025)

C
Primary
11/2/89

13
NA

NLX0.25)
NLX0.35)

NA
NtXO.025)
NIX0.025)
NLX0.025)
NtXO.05)

7.1
NA

NIX0.025)
NIX0.025)

NA
NCK0.025)
NIX0.05)
NtXO.05)

NIX0.025)
NIX0.05)

NA
NA

NLX0.025)

CRA5M9/«CC/1S
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Concentration
Units

Vola tiles

C y

Secondary
1112189

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

c 10
Secondary

J1/2/89
F039Scan

9/30/93
HBN

12 13 14 15
HBN x 10 HBN x 12 HBN x 100

Acetone
Acetonitrile
Acrolcin
Acrylonitrile
Allyl chloride (3-Chloropropylene)
Benzene
Bromodichloromethanc
Bronroform
Bromomethanc
2-Butanonc (MEK)
n-Butyl alcohol
Carbon disulfide
Carbon tctrachloride
Chloroacelaldehyde
Chlorobenzene
Chloroethane
2-ChIoroethyl vinyl ether
Chloroform
Chloromethane
Chloroprene (2-Chloro-1,3-butadiene)
Cyclohexanone
Dibromochloromcthane

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

12
NA

NLX0.25)
ND(0.35>

NA
NLX0.025)
ND(0.025)
ND<0.025)
ND(0.05)

11
NA

NDfO.025)
ND(0.025)

NA
ND(0.025)
NCX0.05)
ND(0.05)
NDW.025)
NCX0.05)

NA
NA

ND(0.025)

11
NA

NDC0.50)
ND(0.70)

NA
ND(0.05)
ND(0.05)
NLX0.05)
ND(0.10)

10
NA

ND(0.05)
NLX0.05)

NA
ND(0.05)
ND(0.10)
ND(0.10)
NLX0.05)
NLX0.10)

NA
NA

NCK0.05)

15
NW0.05)
ND(0.05)
NLX0.07)
NLX0.02)
NLX0.005)
NDW.005)
NLX0.005)
NW0.01)

4.2
120

ND(0.005)
NLX0.005)

NA
ND(0.005)
NLX0.01)

NA
NLX0.005)
NDtO.OD
ND(0.005)
ND(0.36)
NLX0.005)

4
0.2
0.7

0.00006
0.002
0.005
0.0003
0.004
0.05

2
4 2°
4

0.005
NE
0.1
NE
NE

0.006
0.003
0.7
NE

0.0004

40
2
7

6E-04
0.02
0.05
0.003
0.04
0.5
20 ,n
40 2°
40

0.05
NE
1

NE
NE
0.06
0.03

7
NE

0.004

48
2.4
8.4

0.00072
0.024
0.06

0.0036
0.048
0.6
24 MI48 20

48
0.06
NE
1.2
NE
NE

0.072
0.036
8.4
NE

0.0048

400
20
70

0.006
0.2
0.5
0.03
0.4
5

200
400 20

400
0.5
NE
10
NE
NE
0.6
0.3
70
NE
0.04

CRA 53W/BOC/1*
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Volatile! Continued

l,2-Dibromo-3-chloropropane (DBCP)
1,2-Dibromoethane (EDB)
Dibromomethane
trans-1,4-Dichloro-2-butene
Dichlorodifluoromcthane
1.1-Dichloroethane
1.2-Dichloroelhane
1.1-Dichlorocthene
1.2-Dichloroethene (total)
1,2-Dichloropropane
cis-1,3-D'chloropropene
trans-1,3-Dichloropropcne
1,4-Dioxane
Ethyl acetate
Ethyl benzene
Ethylene oxide
Ethyl ether
Ethyl methacrylate
lodomethane
Isobutanol
2-Hexanone
Methacrylonitrilc
Methanol

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

4/22/87

NA
NA
NA
NA

ND(0.25)
NtXO.25)
NDfO.25)
ND(0.25)
ND(0.25)
NDfO.25)
NtXO.25)
ND(0.25)

NA
NA

NIX0.25)
NA
NA
NA
NA
NA

NCH1.3)
NA

NCK0.25)

1/30/89

NA
NA
NA
NA

NDW.05)
ND(0.05)
NCH0.05)
ND(0.05)
NCK0.05)
ND(0.05)
ND(0.05)
NCK0.05)

NA
NA

ND(0.05)
NA
NA
NA
NA
NA

NLX0.10)
NA
NA

A-North
Primary
11/2/89

NA
NA
NA
NA

NCX0.05)
NDW.05)
NLX0.05)
ND(0.05)
ND(0.05)
ND(0.05)
NDC0.05)
NCH0.05)

NA
NLX0.10)
ND(0.05)

NA
NIX0.05)

NA
NA
NA

NCK0.10)
NA
NA

A-North '
Secondary

11/2/89

NA
NA
NA
NA

ND(0.05)
ND(0.05)
ND(0.05)
ND(0.05)
ND<0.05)
ND(0.05)
ND(0.05)
ND(0.05)

NA
NCK0.10)
ND(0.05)

NA
ND(0.05)

NA
NA
NA

ND(0.10)
NA
NA

B
Primary
11/2/89

NA
NA
NA
NA

NCX0.05)
0.078
0.061

ND(0.05)
NW0.05)
NIX0.05)
NIX0.05)
ND(0.05)
NA

ND(0.10)
ND(0.05)
NA

ND(0.05)
NA
NA
NA

ND(0.10)
NA
NA

B
Secondary

11/2/89

NA
NA
NA
NA

NCX0.025)
0.029

ND(0.025)
NDC0.025)
NLX0.025)
NLX0.025)
ND(0.025)
NCH0.025)

NA
NCX0.05)
ND(0.025)

NA
ND(0.025)

NA
NA
NA

0.043J
NA
NA

C
Primary
11/2/89

NA
NA
NA
NA

NCH0.025)
NCH0.025)
NW0.025)
ND(0.025)
ND(0.025)
ND(0.025)
NtXO.025)
NEK0.025)

NA
NLX0.05)
ND(0.025)

NA
NCK0.025)

NA
NA
NA

0.095
NA
NA

C
Primary
11/2/89

NA
NA
NA
NA

ND(0.025)
ND(0.025)
NLX0.025)
NLX0.025)
NLX0.025)
NLK0.025)
ND(0.025)
ND(0.025)

NA
NDC0.05)
ND(0.025)

NA
NCK0.025)

NA
NA
NA

ND(0.05)
NA
NA

CRA53M/BCC/lt
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Volatile; Continued

1,2-Dibromo-3-chloropropane (DBCP)
1,2-Dibromoethane (EDB)
Dibromomethanc
trans-1,4-Dichloro-2-butene
Dichlorodifluoromethane
1.1-Dichloroethane
1.2-Dichlorocthane
1,1 -Dichloroclhcnc
1,2-Dichloroethene (total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1 ,3-Dichloropropcne
1,4-Dioxane
Ethyl acetate
Ethyl benzene
Ethylene oxide
Ethyl ether
Ethyl methacrylate
lodomcthane
Isobutanol
2-Hexanone
Methacrylonitrile
Methanol

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

C '
Secondary

77/2/89

NA
NA
NA
NA

NCH0.025)
0.036

0.082"
NIX0.025)
NtXO.025)
NDW.025)
NLW025)
NLX0.025)

NA
NLW05)

NCX0.025)
NA

NLW025)
NA
NA
NA

NLX0.05)
NA
NA

C 1U

Secondary
77/2/89

NA
NA
NA
NA

NLX0.05)
NCH0.05)
0.090"

ND(0.05)
NCX0.05)
ND(0.05)
NLX0.05)
NLX0.05)

NA
NCH0.10)
NtXO.05)

NA
NCK0.05)

NA
NA
NA

N 0(0.10)
NA
NA

F039 Scan
9/30/93

NtXO.01)
ND(0.005)
N 0(0.005)

NA
NLX0.01)

0.07
ND(0.005)
NLX0.005)
NLX0.005)
NW0.005)
NDI0.005)
ND(0.005)

NLX1.0)
NLX0.01)
ND(0.005)

NLX10)
NCK0.01)
NW0.005)
ND(0.01)

42
NA

ND(0.02)
12

12 13 14 15
HBN HBNxW HBNxl2 HBNxlOO

0.0002
0.00005

0.4
NE
7
4

0.005
0.007 21

0.07/0.1
0.005
0.0002
0.0002
0.003

30 20
0.7
NE
7
3

NE
10
NE

0.004
20

0.002
5E-04

4
NE
70
40

0.05
0.07 21

0.7/1
0.05
0.002
0.002
0.03
300 2°
7

NE
70
30
NE
100
NE
0.04
200

0.0024
0.0006

4.8
NE
84
48

0.06
0.084 21

0.84/1.2
0.06

0.0024
0.0024
0.036
360
8.4
NE
84
36
NE
120
NE

0.048
240

0.02
0.005

40
NE
700
400
0.5
07 21
7/1
0.5

0.02
0.02
0.3

3000
70
NE
700
300
NE

1000
NE
0.4

2000

CRASK9/KC/U
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Volatiles Continued

Mcthylcne chloride
Methyl mclhacrylate
4-Methyl-2-pentanone (MIBK)
Propionitrile (Ethyl cyanide)
Styrene
1,1,1,2-Tetrachloroethane
1,1 ̂ ,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran
Toluene
1,1,1 -Trichloroethane
1,1,2-Trichloroethanc
Trichlorocthene
Trichlorofluoromethane
l,1,2-Trichloro-l,2,2-trinuoroethanc
1,2,3-Trichloropropane
Vinyl actctate
Vinyl chloride
Xylenes (total)

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

4/22/87

1.2
NA
3.9
NA

NLW25)
NCH0.25)

NA
NCH0.25)

NA
ND(0.25)
ND(0.25)
NDI0.25)
NDI0.25)
NCK0.25)

NA
NA

ND0.3)
NIX1.3)
ND(0.25)

1/30/89

NLX0.05)
NA
1.5
NA

NLX0.05)
NA

NLX0.05)
NLX0.05)
ND(0.25)

0.13
NLX0.05)
NCH0.05)

NA
NLX0.05)

NA
NA

NtXO.10)
NLX0.10)
ND(0.05)

A-North
Primary
11/2/89

0.22
NA
7.7
NA

NIX0.05)
NA

NLX0.05)
ND(0.05)
ND(0.10)

0.33
NLX0.05)
NCHO.OS)
NCH0.05)
NLX0.05)
NCX0.05)

NA
ND(O.IO)
ND(0.10)
NCH0.05)

A-North '
Secondary

11/2/89

NLX0.05)
NA
0.94
NA

NLX0.05)
NA

NLX0.05)
NLX0.05)
NLX0.10)

0.082
NLX0.05)
ND(0.05)
NLX0.05)
NLX0.05)
NLX0.05)

NA
NLX0.10)
NLX0.10)
ND(0.05)

B
Primary
11/2/89

0.74
NA
6.5
NA

NLX0.05)
NA

ND(0.05)
NLX0.05)

5.3J
0.32

ND(0.05)
NCX0.05)
NCH0.05)
NLX0.05)
NCH0.05)

NA
NDfO.10)
NCH0.10)
NCK0.05)

B
Secondary

11/2/89

0.19
NA
5.5
NA

NLX0.025)
NA

NLX0.025)
NCH0.025)

1.8J
0.20

ND(0.025)
ND(0.025)
NLX0.025)
NLX0.025)
NLX0.025)

NA
NLX0.05)
NLX0.05)

NCX0.025)

C
Primary
11/2/89

0.089
NA
2.3
NA

NLX0.025)
NA

ND(0.025)
ND(0.025)

0.74J
NLX0.025)
NLX0.025)
ND(0.025)
NLX0.025)
ND(0.025)
NLX0.025)

NA
NLX0.05)
NLX0.05)
ND(0.025)

C
Primary
11/2/89

0.080
NA
2.3
NA

NLX0.025)
NA

NLX0.025)
NLX0.025)

0.84
NLX0.025)
NLX0.025)
ND(0.025)
NLX0.025)
NLX0.025)
NtXO.025)

NA
NCK0.05)
NLX0.05)

NCK0.025)

CKA 53M/KX/I*
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Volatile* Continued

Mcthylcnc chloride
Methyl methacrylate
4-Mcthyl-2-pcntanonc (MIBK)
Propionitrile (Ethyl cyanide)
Styrene
1,1,1,2-Tetrachloroe thane
1,1,2,2-Tetrachlorocthane
Tetrachloroethenc
Tctrahydrofuran
Toluene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethcne
Trichlorofluoromcthane
1,l,2-Trich1on>l,2,2-trifluorocthane
1,2,3-Trichloropropane
Vinyl actetatc
Vinyl chloride
Xylenes (total)

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

C '
Secondary

11/2/89

0.43
NA
7.0
NA

NCK0.025)
NA

NCH0.025)
NtXO.025)

4.1J
NtXO.025)
NIX0.025)
NCK0.025)
NCX0.025)
NCK0.025)
NtXO.025)

NA
NCX0.05)
NtXO.05)
NtXO.025)

C
Secondary

11/2/89

0.54
NA
6.6
NA

NtXO.05)
NA

ND(0.05)
NtXO.05)

2.5
NCK0.05)
NIX0.05)
NCX0.05)
NtXO.05)
NCK0.05)
NCX0.05)

NA
NCX0.10)
NCX0.10)
N 1X0.05)

F039 Scan
9/30/93

0.50
NIX0.005)

4.4
NtXO.005)

NA
ND(0.005)
ND(0.005)
ND(0.005)

NA
0.39J

NLX0.005)
NEK0.005)
NLX0.005)
NtXO.005)
ND(0.005)
NIX0.005)

NA
NIX0.01)
ND(0.005)

12
HBN HBNxW

13 14 15
HBNxJ2 HBN x 100

0.005
3
2

NE
0.1

0.001
0.0002
0.005
NE
1

0.2
0.005
0.005

10
1000
0.2
NE

0.002
10

0.05
30
20
NE
1

0.01
0.002
0.05
NE
10
2

0.05
0.05
100

10,000
2

NE
0.02
100

0.06
36
24
NE
1.2

0.012
0.0024

0.06
NE
12
2.4

0.06
0.06
120

12000
2.4
NE

0.024
120

0.5
300
200
NE
10
0.1
0.02
0.5
NE
100
20
0.5
0.5

1000
100,000

20
NE
0.2

1000

CRAS3M/BCC/I6
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Concentration
Units

Semivolatiles
4/22/87

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

1/30/89

A-North
Primary
11/2/89

A-North '
Secondary

11/2/89

B
Primary
11/2/89

B
Secondary

11/2/89

C
Primary
11/2/89

c 8

Primary
11/2/89

Acenaphthcnc
Accnaphthylcne
Acctophcnone
2-Acctylaminofluorcne
4-Aminobiphenyl
Aniline
Anthracene
Aramite
Benzo(a)anthraccne
Bcnzo(b)nuoranthene
BenzodOfluoranthcnc
Benzo(g/h,i)perylene
Benzo(a)pyrcne
Bcnzoic acid
Benzyl alcohol
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
Chlorobenzilate
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
4-Chloro-3-methylphenol

CRA53W/BCC/1*

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NCH0.04)
NCK0.04)

NA
NA
NA
NA

NLX0.04)
NA

NCH0.04)
NCK0.04)
NtXO.04)
NLX0.04)
NLX0.04)

66
ND(0.04)
NLX0.04)
ND(0.04)
NCX0.20)
NCK0.04)

NA
NLW04)
NLX0.04)
NCK0.04)
NCK0.04)

ND(0.02)
NCX0.02)

NA
NA
NA
NA

NLX0.02)
NA

NLX0.02)
NLX0.02)
NLX0.02)
NLX0.02)
NLX0.02)

5.5
NCK0.02)
NLX0.02)
NLX0.02)
NLX0.10)
NDW.02)

NA
NLX0.02)
NLX0.02)
NLX0.02)
NCK0.02)

NLX0.20)
NIX0.20)

NA
NA
NA
NA

NtXO.20)
NA

NLX0.20)
NCH0.20)
NCK0.20)
NLX0.20)
NCH0.20)

220
NLX0.20)
NCK0.20)
NLX0.20)
NEK1.0)
NCH0.20)

NA
NEK0.20)
NCX0.20)
NEK0.20)
NCK0.20)

NLX0.08)
NLX0.08)

NA
NA
NA
NA

NLX0.08)
NA

NLX0.08)
NLX0.08)
NLX0.08)
NLX0.08)
NLX0.08)

87
NCK0.08)
NLX0.08)
NLX0.08)
NCX0.40)
NCH0.08)

NA
NCX0.08)
NLX0.08)
NCX0.08)
NLX0.08)

NLX0.04)
NLX0.04)

NA
NA
NA
NA

NLX0.04)
NA

NLX0.04)
NLX0.04)
NLX0.04)
NLX0.04)
NLX0.04)
NLX0.20)
NLX0.04)
NEK0.04)

0.11
NCK0.20)
NLX0.04)

NA
NLX0.04)
NLX0.04)
NLX0.04)
NLX0.04)

ND(0.04)
NLX0.04)

NA
NA
NA
NA

NIX0.04)
NA

NLX0.04)
NLX0.04)
NCK0.04)
ND(0.04)
NLX0.04)
NLX0.20)
NCX0.04)
NLX0.04)

0.10
NUX0.20)
NCH0.04)

NA
NLX0.04)
NCH0.04)
NLX0.04)
NLX0.04)
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Concentration
Units

Semivolatilrs

C *
Secondary

11/2/89

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

c 10
Secondary

11/2/89
r039Sean

9/30/93
HBN

12 13 14 15
HBN x 10 HBN x 12 HBN x 100

Acenaphthene
Acenaphthylcnc
Acctophenonc
2-Acetylaminofluorene
4-Aminobiphcnyl
Aniline
Anthracene
Aramitc
Bcnzo(a)anthraccne
Bcnz<Xb)fluoranthcne
Benzo(k)nuoranthcnc
Benzo(g,h,i)perylene
Benzo(a)pyrene
Benzoic acid
Benzyl alcohol
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
Chlorobenzilate
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
4-Chloro-3-methylphenol

CRA5JM/KX/I6

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NCH0.20)
NCX0.20)

NA
NA
NA
NA

ND(0.20)
NA

NCH0.20)
NCH0.20)
NCX0.20)
NCK0.20)
NCX0.20)
NDd.O)
NtXO.20)
NCK0.20)
NCH0.20)
NDd.O)

NCH0.20)
NA

NCK0.20)
NLX0.20)
NtXO.20)
NCX0.20)

NLX0.20)
NDfO.20)

NA
NA
NA
NA

NCH0.20)
NA

NCK0.20)
NtXO.20)
NLX0.20)
NLX0.20)
NLX0.20)
NDd.O)
ND(0.20)
ND(0.20)
ND(0.20)
NDd.O)
ND(0.20)

NA
NDfO.20)
ND(0.20)
ND(0.20)
ND(0.20)

NDdO)
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)

99
NDdO)
NDdO)
NDdO)

NA
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)

2
NE
4

NE
NE

0.006
NE

0.001
0.0001
0.0002

NE
NE

0.0002
NE
10

NE
0.1
NE
0.1
0.7
NE

0.00003
0.0005

NE

20
NE
40
NE
NE
0.06
NE
0.01

0.001
0.002
NE
NE

0.002
NE
100
NE
1

NE
1
7

NE
3E-04
0.005
NE

24
NE
48
NE
NE

0.072
NE

0.012
0.0012
0.0024

NE
NE

0.0024
NE
120
NE
1.2
NE
1.2
8.4
NE

0.00036
0.006
NE

200
NE
400
NE
NE
0.6
NE
0.1
0.01
0.02
NE
NE
0.02
NE
1000
NE
10
NE
10
70
NE

0.003
0.05
NE
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Concentration
Units

Semivolatiles Continued
4122187

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

1/30/89

A-North
Primary
11/2/89

A-North '
Secondary

11/2/89

B
Primary
11/2/89

B
Secondary

11/2/89

C
Primary
11/2/89

c 8

Primary
11/2/89

2-Chloronaphthalene
2-Ch)orophenol
4-Chlorophcnyl phcnyl ether
Chrysene
Dibenz(a,h)anthraccne
DibenzcXa,e)pyrcnc
Dibenzofuran
Di-n-butyl phthalate
1.2-Dichlorobenzene
1.3-Dichlorobcnzene
1.4-Dichlorobcnzcne
3 '̂-Dichlorobenzidi nc
2,4-Dichlorophenol
2,6-Dichlorophenol
Diethyl phthalate
p-Dimcthylaminobcnzene
7,12-Dimethylbenz(a)anthracene
3J'-Dimcthylbenzidine
a^-Dimcthylphenylamine
2,4-Dimethylphenol
Dimethyl phthalate
1,4-Dinitrobenzene
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol

CRAS3M/BCC/IS

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

ND(0.04)
NLX0.04)
NLX0.04)
ND(0.04)
NCK0.04)

NA
NLX0.04)
ND<0.04)
NLX0.04)
ND(0.04)
NCH0.04)
NLW08)
NCH0.04)

NA
ND(0.04)

NA
NA
NA
NA

NIX0.04)
ND(0.04)
ND(0.20)
ND(0.20)
ND(0.20)

ND(0.02)
NLX0.02)
NLX0.02)
NLX0.02)
NLX0.02)

NA
ND(0.02)
ND(0.02)
ND(0.02)
NLX0.02)
ND(0.02)
ND(0.04)
ND(0.02)

NA
ND(0.02)

NA
NA
NA
NA

NLX0.02)
NLX0.02)
ND(0.10)
NCK0.10)
NLX0.10)

NCK0.20)
NLX0.20)
NLX0.20)
NCK0.20)
ND(0.20)

NA
NW0.20)
ND(0.20)
NW0.20)
NLX0.20)
ND(0.20)
NLX0.40)
N 0(0.20)

NA
NLX0.20)

NA
NA
NA
NA

NCH0.20)
NDC0.20)
NDdOOO)
NDOOOO)
NDdOOO)

NLX0.08)
ND(0.08)
NLX0.08)
NLX0.08)
ND(0.08)

NA
NW0.08)
NLX0.08)
NLX0.08)
ND(0.08)
ND(0.08)
NU0.16)
ND(0.08)

NA
NW0.08)

NA
NA
NA
NA

NLX0.08)
ND(0.08)
NLX0.40)
ND(0.40)
NLX0.40)

NLX0.04)
ND(0.04)
NLX0.04)
NDC0.04)
NDTO.04)

NA
NLX0.04)
ND(0.04)
ND(0.04)
NLX0.04)
NLX0.04)
NLX0.08)
ND(0.04)

NA
NLX0.04)

NA
NA
NA
NA

NLX0.04)
ND(0.04)
ND(0.20)
NLX0.20)
ND(0.20)

ND(0.04)
ND(0.04)
ND(0.04)
ND(0.04)
NLX0.04)

NA
ND(0.04)
ND(0.04)
ND(0.04)
ND(0.04)
NW0.04)
ND(0.08)
ND(0.04)

NA
NLX0.04)

NA
NA
NA
NA

NLX0.04)
ND(0.04)
NLX0.20)
NDC0.20)
ND(0.20)
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Concentration
Units

Semivolatiles Continued

C 7

Secondary
11/2/89

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

c 10
Secondary

11/2/89
F039Scan

9/30/93
HBN

12 13 14 15
HBN x 10 HBN x 12 HBN x 100

2-Chloronaphlhalcne
2-Chlorophenol
4-Chlorophcnyl phcnyl ether
Chrysene
Dibcnz(a,h)anthracene
Dibcnzo(a,e)pyrene
Dibenzofuran
Di-n-butyl phthalatc
1.2-Dkhlorobenzene
1.3-Dichlorobcnzcnc
1.4-Dichlorobenzcnc
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenol
Dicthyl phlhalate
p-Dimethylaminobcnzene
7,12-Dimethylbcnz(a)anthracene
3,3'-Dimethylbcnzidine
a,a-Dimethylphenylamine
2,4-Dimelhylphenol
Dimethyl phthalatc
1,4-Dinitrobcnzene
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol

CRAMM/BOC/lt

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND(0.20)
ND(0.20)
NLW20)
NLX0.20)
NLX0.20)

NA
NLW20)
ND(0.20)
NLX0.20)
NDtO.20)
ND(0.20)
NDtO.40)
ND(0.20)

NA
ND(0.20)

NA
NA
NA
NA

ND(0.20)
NLX0.20)
NDd.O)
NDd.O)
NDd.O)

ND(0.20)
ND<0.20)
ND(0.20)
ND(0.20)
ND(0.20)

NA
ND(0.20)
ND(0.20)
ND(0.20)
ND(0.20)
ND(0.20)
NLX0.40)
NLX0.20)

NA
NLX0.20)

NA
NA
NA
NA

ND(0.20)
NW0.20)
NDd.O)
NDd.O)
NDd.O)

ND(10)
NDdO)

NA
NDdO)
NDdO)
NDdO)

NA
NDdO)
NDdO)
NDdO)
NDdO)

NA
NDdO)
NDdO)
NDdO)

NA
NA
NA
NA

NDdO)
NA

ND(50)
ND(50)
ND(50)

NE
0.2
NE

0.0002
0.0003

NE
NE
4

0.6
NE

0.075
0.00008

0.1
NE
30
NE

0.000001
0.000004

NE
0.7
400
NE
NE
0.07

NE
2

NE
0.002
0.003
NE
NE
40
6

NE
0.75

8E-04
1

NE
300
NE

IE-05
4E-05

NE
7

4,000
NE
NE
0.7

NE
2.4
NE

0.0024
0.0036

NE
NE
48
7.2
NE
0.9

0.000%
1.2
NE
360
NE

0.000012
0.000048

NE
8.4

4800
NE
NE
0.84

NE
20
NE
0.02
0.03
NE
NE
400
60
NE
7.5

0.008
10
NE
3000
NE

0.0001
0.0004

NE
70

40,000
NE
NE
7
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Semivolatiles Continued

Concentration
Units 4/22/87

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

1/30/89

A-North
Primary
11/2/89

A-North '
Secondary

11/2/89

B
Primary
11/2/89

B
Secondary

11/2/89

C
Primary
11/2/89

c 8

Primary
11/2/89

2,4-Dinitrotoluene
2,6-Dinitrotolucne
Di-n-ocfyl phfhalate
Di-n-propylnifrosi)amine
Diphcnylamine
1,2-Diphcnyl hydrazinc
Diphcnyl nitrosaminc
bis(2-Ethylhexyl)phthalate
Ethyl mcthancsulfonalc
Fluoranthcnc
Fluorene
Hexachlorobcnzcnc
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hcxachlorocthanc
Hexachlorophcnc
Hexachloropropene
IndcncK 1,2,3-cd )py rcne
Isophorone
Isosafrolc
Methapyrilene
3-Methylcholanthrene
4,4-Methylene-bis-(2<hloroaniline)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NCK0.04)
NCK0.04)
NtXO.04)
NCX0.04)

NA
NCK0.04)
NLX0.04)
NCK0.04)

NA
NCK0.04)
NCK0.04)
NtXO.04)
N 1X0.04)
NCH0.04)
NCK0.04)

NA
NA

NCH0.04)
NCH0.04)

NA
NA
NA
NA

NEX0.02)
NDC0.02)
NCX0.02)
NCX0.02)

NA
NLX0.02)
NCX0.02)
NtX0.02)

NA
NIX0.02)
NIX0.02)
NLX0.02)
NCK0.02)
NIX0.02)
NtXO.02)

NA
NA

NLX0.02)
N 1X0.02)

NA
NA
NA
NA

NCK0.20)
NtXO.20)
NCX0.20)
NCX0.20)

NA
N 1X0.20)
NEX0.20)
NIX0.20)

NA
NtXO.20)
NIX0.20)
N 1X0.20)
NCK0.20)
NCK0.20)
NtXO.20)

NA
NA

NLH0.20)
N 0(0.20)

NA
NA
NA
NA

NCH0.08)
NCX0.08)
NEX0.08)
NCK0.08)

NA
NCH0.08)
NCH0.08)
NLX0.08)

NA
NCK0.08)
NCK0.08)
NLX0.08)
NIX0.08)
NCK0.08)
NCH0.08)

NA
NA

NCH0.08)
NCK0.08)

NA
NA
NA
NA

NIX0.04)
NIX0.04)
NLX0.04)
NLX0.04)

NA
ND(0.04)
NCH0.04)
NCX0.04)

NA
NCK0.04)
NtXO.04)
NCH0.04)
NtXO.04)
NLX0.04)
NCK0.04)

NA
NA

NCK0.04)
NtXO.04)

NA
NA
NA
NA

NCH0.04)
NCK0.04)
NLX0.04)
NLX0.04)

NA
NLX0.04)
NIX0.04)
NCK0.04)

NA
NEK0.04)
NCK0.04)
NCK0.04)
NtXO.04)
NCK0.04)
NCX0.04)

NA
NA

NtXO.04)
NtXO.04)

NA
NA
NA
NA

CRA 5MVBOC/1*
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Semivolatiles Continued

Concentration
Units

C 7

Secondary
11/2/89

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

c 10
Secondary

11/2/89
F039Scan

9/30/93
HBN

12
HBN x 10

13
HBN x 12

14 15
HBN x 100

2,4-Dinilrotoluene
2,6-Dinitrotoluenc
Di-n-octyl phthalate
Di-n-propylnitrosoami nc
Diphcnylaminc
1,2-Diphenyl hydrazinc
Diphenyl nitrosamine
bis(2-Ethylhcxyl)phthala!c
Ethyl mothanesulfonate
Fluoranthenc
Fluorene
Hcxachlorobcnzenc
Hcxachlorobutadicne
Hexachlorocyclopentadicnc
Hcxachlorocthane
Hcxachlorophcnc
Hexachloropropene
IndencK 1,2,3<d)py rene
Isophorone
Isosafrolc
Melhapyrilene
3-Mcthylcholanthrcne
4,4-Methylene-bis-(2-chloroaniline)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

N 0(0.20)
NEX0.20)
NCH0.20)
NCH0.20)

NA
NCK0.20)
ND(0.20)
NCK0.20)

NA
NCX0.20)
NDfO.20)
NDfO.20)
NLX0.20)
NLX0.20)
NCK0.20)

NA
NA

NDtO.20)
NCH0.20)

NA
NA
NA
NA

NDC0.20)
ND(0.20)
NtXO.20)
NCH0.20)

NA
NCK0.20)
ND(0.20)
ND(0.20)

NA
NtXO.20)
NCX0.20)
N 1X0.20)
NDfO.20)
NLX0.20)
NCH0.20)

NA
NA

NCH0.20)
NCH0.20)

NA
NA
NA
NA

NDOO)
NLX10)
NCK10)
ND(50)
NCX10)
ND(10)
NCH10)
NCK10)

NA
ND(10)
ND(10)
NIX10)
NDdO)
NDOO)
NDdO)

NA
NDdO)
NDdO)

NA
NDdO)
NDdO)
NDdO)
NDdO)

0.00005
0.00005

0.7
5E-06

0.9
0.00004
0.007
0.006

0.000001
1
1

0.001
0.0004

0.05
0.003
0.01
NE

0.0004
0.009
NE
NE

0.000001
NE

5E-04
5E-04

7
5E-05

9
4E-04
0.07
0.06

1E-05
10
10

0.01
0.004
0.5
0.03
0.1
NE

0.004
0.09
NE
NE

IE-05
NE

0.0006
0.0006

8.4
0.00006

10.8
0.00048
0.084
0.072

0.000012
12
12

0.012
0.0048

0.6
0.036
0.12
NE

0.0048
0.108
NE
NE

0.000012
NE

0.005
0.005

70
5E-04

90
0.004
0.7
0.6

0.0001
100
100
0.1
0.04

5
0.3
1

NE
0.04
0.9
NE
NE

0.0001
NE

CRA 53M/IIOC /It
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Semivolatiles Continued

Concentration
Units 4/22/87

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

1/30/89

A-North
Primary
II/2/89

A-North
Secondary

11/2/89

B
Primary
11/2/89

B
Secondary

11/2/89

C
Primary
11/2/89

C 8

Primary
11/2/89

Methyl methanesulfonale
2-Methylnaphthalcnc
2-Mcthylphcnol
4-Methylphenol
Naphthalene
1,4-Naphthoquinone
1-Naphthylamine
2-Naphthylamine
2-Nitroaniline
3-Nitroaniline
4-NitroanilJnc
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
4-Nitroquinoline-1 -oxide
N-Nitroso-di-n-butylamine
N-NitTosodiethylamine
N-Nitrosodimethylamine
N-Nitrosomethylethylaminc
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NCX0.04)
NCX0.04)

7.2
NCX0.04)

NA
NA
NA

NLX0.20)
NCH0.20)
NCX0.20)
ND(0.04)
NLX0.04)
ND(0.20)

NA
NA
NA

NCH0.04)
NA
NA
NA
NA

NA
ND(0.02)

0.11
1.7

ND(0.02)
NA
NA
NA

ND<0.10)
NLX0.10)
ND(0.10)
NLX0.02)
ND(0.02)
NLX0.10)

NA
NA
NA

NCX0.02)
NA
NA
NA
NA

NA
NCX0.20)
NCH0.20)

14
NCX0.20)

NA
NA
NA

NCK1.0)
NLX1.0)
NCH1.0)
NIX0.20)
NCX0.20)
NDO.O)

NA
NA
NA

NtXO.20)
NA
NA
NA
NA

NA
NLX0.08)
NCH0.08)

7.4
ND(0.08)

NA
NA
NA

NLX0.40)
NCX0.40)
NCH0.40)
NLX0.08)
NLX0.08)
ND(0.40)

NA
NA
NA

NtXO.08)
NA
NA
NA
NA

NA
ND(0.04)
NLX0.04)
ND(0.04)
ND(0.04)

NA
NA
NA

NLX0.20)
NLX0.20)
ND(0.20>
NLX0.04)
NLX0.04)
ND(0.20)

NA
NA
NA

NCX0.04)
NA
NA
NA
NA

NA
NLW04)
NLX0.04)
NLX0.04)
NLX0.04)

NA
NA
NA

NLX0.20)
NLX0.20)
NLX0.20)
NLX0.04)
NCH0.04)
NLX0.20)

NA
NA
NA

NCX0.04)
NA
NA
NA
NA

CRA 53M/BCC/1*
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Stmivolatiles Continued

Concentration
Units

C 7

Secondary
11/2/89

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

c 10
Secondary

11/2/89
F039Scan

9/30/93
HBN

12
HBN x 10

13
HBN x 12

14
HBN x 100

15

Methyl mcthanesulfonatc
2-Mcthylnaphthalcnc
2-Mcthylphcnol
4-Mcthylphcnol
Naphthalene
1,4-Naphlhoquinonc
1-Naphthylamine
2-Naphthylamine
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophcnol
4-Nitroquinoline-l -oxide
N-Nitroso-di-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NA
NDC0.20)
NCH0.20)
NCH0.20)
NCK0.20)

NA
NA
NA

NDd.O)
NDd.O)
NDd.O)

NCH0.20)
NIX0.20)
NDd.O)

NA
NA
NA

ND<0.20)
NA
NA
NA
NA

NA
ND(0.20)
ND(0.20)
ND(0.20)
ND(0.20)

NA
NA
NA

NDd.O)
NDd.O)
NDd.O)
ND(0.20)
ND(0.20)
NDd.O)

NA
NA
NA

ND(0.20)
NA
NA
NA
NA

NDdO)
NA

NDdO)
11

NDdO)
NA
NA

NDdO)
NA
NA

ND(50)
NDdO)

NA
ND(50)

NA
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)
NDdO)

NE
NE
2
2
1

NE
NE

0.00004
NE
NE
NE
0.02
NE
NE
NE

0.00006
0.0000002
0.0000007
0.000002

NE
0.000008
0.00002

NE
NE
20
20
10

NE
NE

4E-04
NE
NE
NE
0.2
NE
NE
NE

6E-04
2E-06
7E-06
2E-05

NE
8E-05
2E-04

NE
NE
24
24
12

NE
NE

0.00048
NE
NE
NE
0.24
NE
NE
NE

0.00072
0.0000024
0.0000084
0.000024

NE
0.0000%
0.00024

NE
NE
200
200
100
NE
NE

0.004
NE
NE
NE
2

NE
NE
NE

0.006
0.00002
0.00007
0.0002

NE
0.0008
0.002

CRA 5 JWBCC/K,



TABLE 1 Page 15 of 27

Semivolatiles Continued

Concentration
Units 4/22/87

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

1/30/89

A-Norih
Primary
11/2/89

A-North
Secondary

11/2189

B
Primary
11/2/89

B
Secondary

11/2/89

C
Primary
11/2/89

c 8

Primary
11/2/89

5-Nitro-o-toluidine
Pcnlachlorobcnzene
Pen tachloroetha ne
Pen tachloroni trobenzcne
Pentachlorophenol
Phenacetin
Phenanthrcnc
Phenol
4-Phenylenediamine
Phthalic anhydride
2-Picoline
Pronamide
Pyrene
Pyridine
Safrole
1,2^3,4-Tetrachlorobcnzene
1,2,4,5-Tetrachlorobenzene
23,4,6-Tetrachlorophenol
Toluencdiamine
2-Toluidine
1,2,4-Trichlorobenzene
2,4^-Trichlorophenol
2,4,6-Trichlorophenol
1,33-Trmitrobenzene
Tris(2,3-dibromopropyl)phosphate

CRA 53W/BCC/1*

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

NCX0.20)
NA

NLX0.04)
45
NA
NA

NLX0.20)
NA

NLX0.04)
NCH0.04)

NA
NLX0.04)
NCK0.04)
NLX0.20)
NCX0.20)

NA
NIX0.04)
NCK0.20)
NCH0.04)

NA
NA

NA
NA
NA
NA

NLX0.10)
NA

NLX0.02)
3.1
NA
NA

NLX0.10)
NA

NLX0.02)
ND(0.02)

NA
NDC0.02)
NLX0.02)
NLX0.10)
NDfO.10)

NA
NCK0.02)
NLX0.10)
NLX0.02)

NA
NA

NA
NA
NA
NA

NDfl.O)
NA

NLX0.20)
137
NA
NA

NDU.O)
NA

ND(0.20)
ND<0.20)

NA
NDW.20)
ND(0.20)
NDd.O)
NDC1.0)

NA
ND(0.20)
NDd.O)
NLX0.20)

NA
NA

NA
NA
NA
NA

NDfO.40)
NA

NLX0.08)
32
NA
NA

NLX0.40)
NA

NLX0.08)
ND(0.08)

NA
NLX0.08)
NDfO.08)
NLX0.40)
NLX0.40)

NA
NEX0.08)
NLX0.40)
NLX0.08)

NA
NA

NA
NA
NA
NA

NLX0.20)
NA

0.027)
ND(0.04)

NA
NA

NLX0.20)
NA

ND(0.04)
ND(0.04)

NA
NLX0.04)
NLX0.04)
NLX0.20)
NLX0.20)

NA
ND(0.04)
NLX0.20)
NLX0.04)

NA
NA

NA
NA
NA
NA

NLX0.20)
NA

NLX0.04)
NLX0.04)

NA
NA

ND(0.20)
NA

NLX0.04)
ND(0.04)

NA
ND(0.04)
NLX0.04)
NLX0.20)
NLX0.20)

NA
NLX0.04)
NLX0.20)
NLX0.04)

NA
NA
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Semivolatiles Continued

5-Nitro-o-toluidine
Pen tachlorobcnzene
Penlachloroethane
Pcntachloronitrobenzcne
Pen lachlorophenol
Phenacctin
PhenaiUhrene
Phenol
4-Phenylenediamine
Phthalic anhydride
2-Picoline
Pronamide
Pyrene
Pyridine
Safrole
1,2,3,4-Telrachlorobenzene
1,2,4,5-Tetrachlorobenzenc
2,3,4,6-Tetrachlorophenol
Toluenediamine
2-Toluidine
1,2,4-Trichlorobenzcnc
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol
1 ,3,5-Tri ni trobenzene
Tris(2,3-dibromopropyl)phosphate

CRAS3W/BCC/16

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

C 7

Secondary
11/2/89

NA
NA
NA
NA

NDd.O)
NA

ND(0.20)
NW0.20)

NA
NA

NDd.O)
NA

ND(0.20)
ND(0.20)

NA
NDfO.20)
ND(0.20)
NDd.O)
NDd.O)

NA
ND(0.20)
NDd.O)
ND(0.20)

NA
NA

C "
Secondary

1J/2/89

NA
NA
NA
NA

NDd.O)
NA

ND<0.20)
NDC0.20)

NA
NA

NDd.O)
NA

ND(0.20)
ND(0.20)

NA
ND(0.20)
ND(0.20)
NDd.O)
NDd.O)

NA
ND(0.20)
NDd.O)
NDC0.20)

NA
NA

F039 Scan
9/30/93

NDdO)
NDdO)

NA
NDdO)
ND(50)
NDdO)
NDdO)

87
ND(20)
ND(20)

NA
NDdO)
NDdO)
ND(50)
NDdO)

NA
NDdO)
NDdO)

NA
NA

NDdO)
NDdO)
NDdO)

NA
NA

12 13 14 15
HBN HBNilO HBNx12 HBNxlOO

NE
0.03
NE

0.0001
0.001
NE
NE
20 20

0.0007
70 20
NE
3
1

0.04
0.0002

NE
0.01

1 22
1E-5/7
0.0001
0.07

4
0.003
0.002

0.00003

NE
0.3
NE

0.001
0.01
NE
NE
200 20

0.007
700 20

NE
30
10
0.4

0.002
NE
0.1
10 22

1E-4/70
0.001
0.7
40

0.03
0.02

3E-04

NE
0.36
NE

0.0012
0.012
NE
NE
240

0.0084
840 20

NE
36
12

0.48
0.0024

NE
0.12
12 22

1.2E-4/84
0.0012
0.84
48

0.036
0.024

0.00036

NE
3

NE
0.01
0.1
NE
NE

2000
0.07 2°
7000 2°
NE
300
100
4

0.02
NE
1

100 22
IE-3/700

0.01
7

400
0.3
0.2

0.003
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Vesticides/PCBs

Aldrin
Aroclor 1016
Aroclor1221
Anx1or1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindanc)
alpha-Chlordane
gamma-Chlordane
2,4'-DDD
4,4'-DDD
2,4'-DDE
4,4'-DDE
2,4'-DDT
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfale

CRA53W/BCC/I6

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

4/22/87

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1/30/89

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

A-North •*
Primary
11/2/89

ND(0.005)
NLX0.05)
ND<0.05)
NLX0.05)
NLX0.05)
ND<0.05)
ND(0.10)
NDfO.10)
NLX0.005)
ND(0.005)
NLX0.005)
NLX0.005)
NLX0.05)
ND(0.05)

NA
NCK0.01)

NA
NLX0.01)

NA
ND(0.01)
ND(0.01)
NCH0.005)
NLX0.01)
NIX0.01)

A-North *
Secondary

11/2/89

NLX0.005)
NLX0.05)
NLX0.05)
NLX0.05)
ND(0.05)
NLX0.05)
NLX0.10)
NLX0.10)
NLX0.005)
ND(0.005)
NDfO.005)
NCK0.005)
ND(0.05)
NLX0.05)

NA
NCX0.01)

NA
NCK0.01)

NA
NLX0.01)
NLX0.01)
NEX0.005)
NLX0.01)
NLX0.01)

B
Primary
11/2/89

ND(0.005)
ND(0.05)
ND(0.05)
ND(0.05)
ND(0.05)
NCK0.05)
ND(0.10)
NLX0.10)
NLX0.005)
NDtO.005)
NDtO.005)
NDfO.005)
NLX0.05)
ND(0.05)

NA
NDW.Ol)

NA
NCK0.01)

NA
NLX0.01)
NDfO.Ol)
NLX0.005)
NEK0.01)
NLX0.01)

B "
Secondary

11/2/89

ND(0.005)
NLX0.05)
NLX0.05)
ND(0.05)
NLX0.05)
ND(0.05)
NLX0.10)
ND<0.10)
NLX0.005)
ND(0.005)
NLX0.005)
NLX0.005)
NLX0.05)
ND(0.05)

NA
ND(0.01)

NA
NLX0.01)

NA
ND(0.01)
ND(0.01)
NCH0.005)
ND(0.01)
NtXO.OD

C
Primary
11/2/89

NLX0.005)
NLX0.05)
NLX0.05)
NLX0.05)
NLX0.05)
ND(0.05)
ND(0.10)
NW0.10)
ND(0.005)
ND(0.005)
ND(0.005>
NLX0.005)
NLX0.05)
NLX0.05)

NA
NLX0.01)

NA
ND(0.01)

NA
NCHO.Ol)
NDfO.Ol)
ND<0.005)
ND(0.01)
NLX0.01)

C
Primary
11/2/89

ND(0.005)
ND(0.05)
NLX0.05)
NDfO.05)
NLX0.05)
ND<0.05)
NLX0.10)
ND(0.10)
NLX0.005)
NLX0.005)
ND(0.005)
ND(0.005)
NLX0.05)
ND10.05)

NA
ND(0.01)

NA
ND(0.01)

NA
ND<0.01)
ND(0.01)

NLX0.005)
NLX0.01)
ND(0.01)
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Pesticides/PCEs

Aldrin
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
alpha-BHC
beta-BHC
dclta-BHC
gamma-BHC (Lindanc)
alpha-Chlordanc
gamma-Chlordane
2,4'-DDD
4,4'-DDD
2,4'-DDE
4,4'-DDE
2,4'-DDT
4,4'-DDT
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate

CRA53WBCC/IS

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

C 7

Secondary
11/2/89

ND(0.005)
ND(0.05)
ND(0.05)
N 0(0.05)
ND(0.05)
ND(0.05)
NDfO.10)
ND(0.10)
ND(0.005)
NLX0.005)
N 0(0.005)
NDfO.005)
ND(0.05)
ND(0.05)

NA
NO10.01)

NA
ND(O.OI)

NA
ND(0.01)
NDfO.01)
N 0(0.005)
ND(0.01)
ND(0.01)

C '"
Secondary

11/2/89

NW0.005)
ND(0.05)
ND(0.05)
NW0.05)
NDfO.05)
ND(0.05)
N 0(0. 10)
NLX0.10)
ND(0.005)
ND(0.005)
NLX0.005)
ND(0.005)
ND(0.05)
ND(0.05)

NA
N 0(0.01)

NA
NDfO.Ol)

NA
ND(0.01)
NCK0.01)
NW0.005)
ND(0.01)
ND(0.01)

r039Scan
9/30/93

0.0028
ND(0.005)
ND(0.005)
ND(0.005)
ND(0.005)
ND(0.005)
ND(0.01)
NLX0.01)

ND(0.0005)
ND(0.0005)
N 0(0.0005)
ND(0.0005)
ND(0.005)
ND(0.005)
NLX0.001)
NW0.001)
ND(0.001)
N 0(0.001)
ND(0.001)

0.0013
NDfO.OOl)
ND(0.0005)
ND(0.001)
NDfO.001)

12 13 14 15
HBN HBNxW HBNxl2 HBNxlOO

0.000002
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005

0.000005
0.00002

NE
0.0002
0.002
0.002
NE

0.0001
NE

0.0001
NE

0.0001
0.000002

0.002
0.002
NE

2E-05
0.005
0.005
0.005
0.005
0.005
0.005
0.005
5E-05
2E-04

NE
0.002
0.02
0.02
NE

0.001
NE

0.001
NE

0.001
2E-05
0.02
0.02
NE

0.000024
0.006
0.006
0.006
0.006
0.006
0.006
0.006

0.00006
0.00024

NE
0.0024
0.024
0.024
NE

0.0012
NE

0.0012
NE

0.0012
0.000024

0.024
0.024
NE

0.0002
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.0005
0.002
NE
0.02
0.2
0.2
NE
0.01
NE
0.01
NE
0.01

0.0002
0.2
0.2
NE
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Pesticides/PCBs Continued

Endrin
Endrin aldehyde
Endrin kctone
Heptachlor
Heptachlor cpoxide
Isodrin
Kepone
Methoxychlor
Toxaphene

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

4/22/87

NA
NA
NA
NA
NA
NA
NA
NA
NA

1/30/89

NA
NA
NA
NA
NA
NA
NA
NA
NA

A-Norih J

Primary
11/2/89

NCK0.01)
NA

ND(0.01)
NDfO.005)
ND(0.005)

NA
NA

NDC0.05)
ND(0.10)

A-North *
Secondary

11/2/89

NDW.01)
NA

ND(0.01)
ND(0.005)
NDW.005)

NA
NA

ND(0.05)
ND(0.10)

B
Primary
11/2/89

NDC0.01)
NA

NCX0.01)
ND(0.005)
NCX0.005)

NA
NA

ND(0.05)
ND(0.10)

B
Secondary

11/2/89

NtXO.01)
NA

NDW.01)
ND(0.005)
ND(0.005)

NA
NA

ND(0.05)
ND(0.10)

C
Primary
11/2/89

ND<0.01)
NA

ND(0.01)
ND(0.005)
ND(0.005)

NA
NA

ND(0.05)
ND(0.10)

C
Primary
11/2/89

ND(0.01)
NA

ND(0.01)
ND(0.005)
ND(0.005)

NA
NA

ND(0.05)
ND(0.10)

Organophosphorus Pesticides

Dimethoate
DisuUoton
Famphur
O,O,O-Triethylphosphorothioate
Parathion
Methyl parathion
Phorate (Thimet)
Sulfotepp
Thionazin

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

CRA S3M/BOC/1*
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Pesticides/PCBs Continued

Endrin
Endrin aldehyde
Endrin kelone
Heptachlor
Heptachlor epoxide
Isodrin
Kepone
Methoxychlor
Toxaphene

Organophosphorus Pesticides

Dimethoate
Disulfoton
Famphur
O,O,O-Triethylphosphorothioate
Parathion
Methyl parathion
Phorate (Thimet)
Sulfotepp
Thionazin

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

C 9

Secondary
11/2/89

NCKO.OI)
NA

NCKO.OI)
NDC0.005)
ND(0.005)

NA
NA

NCK0.05)
NCK0.10)

NA
NA
NA
NA
NA
NA
NA
NA
NA

c 10
Secondary

11/2/89

NCKO.OI)
NA

NCKO.OI)
NCK0.005)
NCK0.005)

NA
NA

NCK0.05)
NCK0.10)

NA
NA
NA
NA
NA
NA
NA
NA
NA

f039Scan
9/30/93

NCK0.001)
NLW001)
NCK0.001)

0.0015
NCK0.0005)

NDdO)
NDdO)

NDW.005)
NCKO.OI)

NA
NCK10)
NCK10)

NA
NDdO)
NDdO)
NDdO)

NA
NA

12
HBN HBN x 10

13 14
HBN x 12 HBN x 100

15

0.002
NE
NE

0.0004
0.0002

NE
0.000002

0.04
0.003

0.02
NE
NE

0.004
0.002
NE

2E-05
0.4
0.03

0.024
NE
NE

0.0048
0.0024

NE
0.000024

0.48
0.036

0.2
NE
NE
0.04
0.02
NE

0.0002
4

0.3

0.007
0.001
0.001
NE
0.2

0.009
0.007
NE
NE

0.07
0.01
0.01
NE
2

0.09
0.07
NE
NE

0.084
0.012
0.012
NE
2.4

0.108
0.084
NE
NE

0.7
0.1
0.1
NE
20
0.9
0.7
NE
NE

CRA 53M/BCC/K



TABLE 1 Page 21 of 27

Concentration
Units

Chlorinated Herbicides
4122187

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

1/30/89

A-North
Primary
11/2/89

A-North
Secondary

11/2/89

B
Primary
11/2/89

B
Secondary

11/2/89

C
Primary
1112189

c 8

Primary
11/2/89

2,4-D
2,4,5-T
2,4,5-TP (Silvex)
Dinoscb (2-scc-Butyl-4^-dinitrophcnol)

mg/L
mg/L
mg/L
mg/L

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

PCDDIPCDF

Tctrachlorodibcnzodioxins
Pcntachlorodibcnzodioxins
Hcxachlorodibcnzodioxins
Heptachlorodibenzodioxins
Octachlorodibenzodioxins
Tetrachlorod ibcnzof urans
Pentachlorodibcnzofurans
Hexachlorodibenzofurans
Hcptachlorodibenzofurans
Octachlorodibenzofurans

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

rHA 53W/BCC/1*
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Concentration
Units

Chlorinated Herbicides

C '
Secondary

11/2/89

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

C 10

Secondary
11/2/89

F039Scan
9/30/93

HBN HBNxW
13 14

HBN x n HBN x 100
15

2,4-D
2,43-T
2,4,5-TP (Silvex)
Dinoscb (2-scc-Butyl-4,6-dinitrophenol)

PCDD/PCDF

Tetrachlorodibcnzodioxins
Pentachlorodibcnzodioxins
Hcxachlorodibcnzodioxins
Hcplachlorodibcnzodioxins
Octachlorodibcnzodioxins
Tetrachlorodibcnzofurans
Pcntachlorodibcnzofurans
Hexachlorodibcnzofurans
Heptachlorodibenzofurans
Octachlorodibenzofurans

mg/L
mg/L
mg/L
mg/L

NA
NA
NA
NA

NA
NA
NA
NA

NDiO.10)
NDfO.50)
ND(0.50)
ND(10)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

ND(0.00074)
NCH0.0013)
ND(0.0022)
NDX0.0022)
ND<0.0036)
NCH0.00062)
NLX0.00089)
NCK0.0021)
ND(0.0021)
NCX0.0020)

0.07
0.4
0.05
0.007

0.00000005 2°
4E-10 2°
2E-09 2°

0.00000002 20
0.0000002 20
2E-09 20

At; m 204E-10
2E-09

0.0000002 20
0.0000002 20

0.7
4
0.5
0.07

5E-07 20
4E-09 20
2E-08 20
2E-07 20
2E-0620
2E-08 20
4E-09 2°
2E-08 2°

2E-06

0.84
4.8
0.6
0.084

0.0000006 2°
4.8E-09 20
2.4E-08 20

0.00000024 20
0.0000024 20
2.4E-08 20
4.8E-09 20
2.4E-08 20

0.00000024 20
0.0000024 20

7
40
5
0.7

200.000005
0.00000004 jo
0.0000002 ,n2(J
0.000002
0.00002 20
0.0000002 20

4E-08 20

0.0000002 20
0.000002 20
0.00002 20

CRA5M9/BCC/16
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Inorganics

Antimony
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Manganese
Nickel
Silver
Sodium
Tin
Vanadium
Zinc
Arsenic
Lead
Thallium
Selenium
Mercury
Cyanide

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

4/22/87

NA
0.()6
NA

0.025
360

0.036
NA
0.77
NA
NA
0.18

NLX0.01)
NA
NA
NA
0.49

0.023
0.23
NA

0.014
ND(0.0005)

0.48

1/30/89

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

A-North •*
Primary
J 1/2/89

NA
2.8
NA

NCK0.5)
NA
0.59
NA
NA
420
23
4.9

NIX0.01)
5,600
NA
NA
NA
0.18
0.53
NA
0.22

NLW0002)
0.02

A-North *
Secondary

11/2/89

NA
0.30
NA

NLX0.005)
NA
0.04
NA
NA
24
1.9

0.28
NLX0.01)

2,000
NA
NA
NA

NLX0.020)
NLX0.010)

NA
NCX0.010)
NLX0.0002)
NLX0.01)

B
Primary
11/2/89

NA
1.9
NA

NCX0.5)
NA
0.04
NA
NA
61
6.7
1.8

ND(0.01)
6,700
NA
NA
NA
0.24

NLX0.010)
NA

NDiO.10)
NLX0.0020)

0.18

B °
Secondary

11/2/89

NA
0.66
NA

NCK0.005)
NA
0.20
NA
NA
9.6
5.7
1.0

ND(0.01)
5,200
NA
NA
NA

0.065
NCH0.025)

NA
NDC0.020)
NLX0.0020)

0.02

C
Primary
11/2/89

NA
1.1
NA

NLX0.005)
NA
0.07
NA
NA
7.7
14
2.4

NCH0.01)
2,900
NA
NA
NA

0.070
NLX0.020)

NA
NLX0.0550)
NLX0.0020)
NLX0.01)

C
Primary
11/2/89

NA
1.1
NA

NLX0.005)
NA
0.07
NA
NA
7.3
13
2.4

NLX0.01)
2,900
NA
NA
NA

NLX0.10)
NCX0.020)

NA
NLX0.020)
NLX0.0002)

0.08
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Inorganics

Antimony
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Manganese
Nickel
Silver
Sodium
Tin
Vanadium
Zinc
Arsenic
Lead
Thallium
Selenium
Mercury
Cyanide

Concentration
Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

C 7

Secondary
11/2/89

NA
2.5
NA

NCK0.5)
NA
0.17
NA
NA
75
17
10

NCH0.01)
6,000
NA
NA
NA
0.14

NCX0.040)
NA

NCH0.110)
NCH0.0020)

0.08

C 1U

Secondary
11/2/89

NA
2.6
NA

NCX0.5)
NA
0.17
NA
NA
78
18
11

NCK0.01)
6,000
NA
NA
NA

0.061
NLX0.020)

NA
NCK0.110)
NCK0.0020)

0.11

F039Scan 1
9/30/93

NIX0.030)
0.67

NCH0.0050)
NCH0.0050)

NA
0.026
NA

0.026
NA
NA
2.4

NCK0.01)
NA
NA

0.061
0.067
0.11

0.094
NCH0.30)

0.15
NCK0.00050)

0.21

12 13 14 15
HBN HBNxlO HBNxJ2 HBNxlOO

0.006
2

0.004
0.005
NE
0.1
NE
NE
NE
NE
0.1
0.2
NE
NE
0.2
7

0.05
0.015
0.002
0.05
0.002
0.2

0.06
20

0.04
0.05
NE

1
NE
NE
NE
NE
1
2

NE
NE
2

70
0.5
0.15
0.02
0.5
0.02

2

0.072
24

0.048
0.06
NE
1.2
NE
NE
NE
NE
1.2
2.4
NE
NE
2.4
84
0.6
0.18
0.024
0.6

0.024
2.4

0.6
200
0.4
0.5
NE
10
NE
NE
NE
NE
10
20
NE
NE
20
700
5

1.5
0.2
5

0.2
20

CRA S3M/BCC/1*
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Concentration
Units

Inorganics Continued
4/22/87

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

1/30/89

A-North
Primary
11/2/89

A-North
Secondary

11/2/89

B
Primary
11/2/89

B
Secondary

11/2/89

C
Primary
11/2/89

c 8

Primary
11/2/89

TDS
TS
Oil and Crease
pH
Alkalinity
Phenols
TOC
TOX
Specific Conductance
Fluoride
Chloride
Sulfate
Sulfide

mg/L
mg/L
mg/L

su
mg/L
mg/L
mg/L
mg/L

Hmhos/cm
mg/L
mg/L
mg/L
mg/L

4,600
NA
8

8.3
600
35
NA
NA
NA
NA

1,500
500

ND(0.1)

22,000
34,000

NA
7.1
NA
NA

5,100
0.34

>20,000
NA

13,000
590
NA

24,000
26,000
NA
7.3
NA
68

3,500
3.4

29,000
NA

8,800
500

NtX8)

9,800
9,900
NA
7.3
NA
8.5

1,600
9.6

15,000
NA

4,300
NCX25)
ND(8)

33,000
37,000
NA
6.5
NA
200

8,500
4.2

38,000
NA

12,000
410

NCX8)

9,400
26,000
NA
7.2
NA
60

4,800
4.5

32,000
NA

9,000
410

NCX8)

18,000
18,000
NA
7.0
NA
73
260
3.3

21,000
NA

5,300
60

NEX8)

17,000
18,000
NA
7.1
NA
71

4,400
2.4

21,000
NA

5,300
60

NLX8)

CKA5K9/BCC/16
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Concentration
Units

Inorganics Continued

c 7

Secondary
11/2/89

SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

C 10

Secondary
11/2/89

F039Scan
9/30/93

12
HBN HBNxW

13
HBN x 12 HBN x 100

15

TDS
TS
Oil and Crease
pH
Alkalinity
Phenols
TOC
TOX
Specific Conductance
Fluoride
Chloride
Sulfate
Sulfidc

mg/L
mg/L
mg/L

su
mg/L
mg/L
mg/L
mg/L

Hmhos/cm
mg/L
mg/L
mg/L
mg/L

37,000
43,000

NA
6.5
NA
240

12,000
7.1

38,000
NA

11,000
720

ND(8)

37,000
42,000

NA
6.4
NA
250

12,000
1.9

40,000
NA

11,000
590

NCX8)

NA
NA
NA
NA
NA
NA
NA
NA
NA
1.4
NA
NA
8.4

NE
NE
NE
NE
NE
NE
NE
NE
NE
4
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
40
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
48
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
400
NE
NE
NE

CRA53M/BGC/16
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SUMMARY OF LEACHATE ANALYTICAL DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Sample collected from the leachate storage tanks on 4/22/87 by EWC. Data contained in document entitled, "Four County Landfill Leachate Treatment at POTW",
2 Meceting of City of Kokomo and Indiana Department of Environmental Management (IDEM), June 15,1992 (POTW Document).
3 Sample collected as a composite from three leachate storage tanks on 1 /30/89 by EWC. Data contained in POTW Document.

Sample collected from the primary leachate system in the A-North Cell on 11 /2/89 by IDEM. Data contained in document entitled, "Analysis of Primary Liners at Four County Landfill",
t Indiana Department of Environmental Management, January 24,1990 (IDEM Document).
5 Sample collected from the secondary leachate system in the A-North Cell on 11 /2/89. Data contained in IDEM Document.
6 Sample collected from the primary leachate system in the B Cell on 11 /2/89. Data contained in IDEM Document.
7 Sample collected from the secondary leachate system in the B Cell on 11 /2/89. Data contained in IDEM Document.
g Sample collected from the primary leachate system in the C Cell on 11 /2/89. Data contained in IDEM Document.
9 Sample collected from the primary leachate system in the C Cell on 11 /2/89. Data contained in IDEM Document.
10 Sample collected from the secondary leachate system in the C Cell on 11 /2/89. Data contained in IDEM Document.
H Sample collected from the secondary leachate system in the C Cell on 11/2/89. Data contained in IDEM Document.
12 Sample collected on 9/30/93 by Concstoga-Rovers & Associates for analysis of F039 parameters.
13 U.S. EPA health based concentration numbers presented in the "Docket Report on Health-Based Levels and Solubilities Used in the Evaluation of Dclisting Petitions, Submitted Under

40 CFR 260.20 and 260.22", July 1992 (Docket).
14 U.S. EPA health based concentration numbers presented in the Docket with dilution attenuation factor (DAF) of 10.
15 U.S. EPA health based concentration numbers presented in the Docket with DAF of 12.
16 U.S. EPA health based concentration numbers presented in the Docket with a DAF of 100.
17 *- Concentration exceeded health based number; **- Concentration exceeded health based number x 10; ***- Concentration exceeded health based number x 100
]g Not detected at quantitation limit stated in paranthcses.
]9 Not analyzed
2Q Estimated quantity
21 Health based number derived from the Hazardous Waste Identification Proposed Rule published in The Federal Register, Vol. 57, No. 98, May 20,1992.
22 cis/trans isomer limits

2,4 isomer/2,6 isomer

CRA 53M/SCC/I6
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TABLE 2

LEACHATE LOADING SUMMARY
FOUR COUNTY LANDFILL

FULTON COUNTY, INDIANA

Maximum
Observed

Concentration
Analyte (mg/L)

Volatile Organic Compounds (VOCs)

Acetone
2-Butanone
n-Butyl alcohol
1.1-Dichloroe thane
1.2-Dichloroethane
Isobutanol
2-Hexanone
Methanol
Methylene Chloride
Methyl isobutyl ketone
Tetrahydrofuran
Toluene

Range of
Expected
Loading

(kg/month)

17
11
120
0.078
0.09
42
0.095
12
1.2
7.7
5.3
0.39

3.2-4.6
2.1 - 3.0
22.7-32.3
0.015 - 0.021
0.017-0.024
7.9-11.3

0.018 - 0.026
2.3 - 3.2
0.23 - 0.32
1.5-2.1
1.0-1.4
0.07-0.10

Semi Volatile Organic Compounds (SVOCs)

Benzoic acid
Butylbenzylphthalate
2-Methyl phenol
4-Methyl phenol
Phenol

220
0.11
0.11
14
137

41.6 - 59.2
0.021 - 0.030
0.021 - 0.030

2.6-3.8
25.9 - 36.8

Pesticides

Aldrin
4,4'-DDT
Heptachlor

0.0028
0.0013
0.015

5.3E-4 - 7.5E-4
2.5E-4 - 3.5E-4
2.8E-3 - 4.0E-3

CRAS369/BCC/16
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Analyte

Inorganic Parameters

Barium
Cadmium
Calcium
Chromium
Copper
Iron
Manganese
Nickel
Sodium
Vanadium
Zinc
Arsenic
Lead
Selenium

Cyanide (total)

TABLE 2

LEACHATE LOADING SUMMARY
FOUR COUNTY LANDFILL

FULTON COUNTY, INDIANA

Maximum
Observed

Concentration
(mg/L)

Range of
Expected
Loading 2

(kg/month)

2.8
0.025
360
0.59
0.77
420
23
11

6,700
0.061
0.067
0.14
0.53
0.22

0.53 - 0.75
4.7E-3 - 6.7E-3
68.0 - 96.8
0.11-0.16
0.15 - 0.21
79.4-113.0
4.4-6.2
2.1-3.0

1,266 - 1,802
0.012 - 0.016
0.013 - 0.018
0.026 - 0.038
0.10-0.14
0.042 - 0.060

0.48 0.091 - 0.13

Maximum concentration obtained from data summary presented on Table 1.
Expected loading based upon 50,000 to 71,000 gallons (189,000 to 269,000 liters) of
leachate per month.

CKA 5369/BCC/16



TABLE 3

PREDICTED ANALYTE CONCENTRATIONS AT THE POTW
FOUR COUNTY LANDFILL

FULTON COUNTY, INDIANA

Page 1 of 2

Plant Flow (MGD)/(MLD) l 15/57
Four County Flow (MGD)/(MLD) 0.015/0.057

Parameter

VOCs

Acetone
2-Butanone
n-Butyl Alcohol
1,1 -Dichloroethane
1,2-Dichloroethane
Isobutanol
2-Hexanone
Methanol
Methylene Chloride
Methyl Isobutyl Ketone
Tetrahydrofuran
Toluene

Raw Sewage
Concentration

(mgfL) 2

0.01
0.005

0
0.0005
0.0005

0
0.005

0
0.005

0
0.005
0.0005

Maximum
Observed

Four County
Concentration

(mg/L) 3

17
11
120

0.078
0.09
42

0.095
12
1.2
7.7
5.3
0.39

Corresponding
Maximum
Adjusted

Concentration
(mg/L) 4

0.027
0.016
0.120
0.0006
0.0006
0.042
0.0051
0.012
0.0062
0.0077
0.010
0.0009

SVOCs

Benzole Acid
Butylbenzylphthalate
2-Methyl Phenol
4-MethylPhenol
Phenol

0.01
0

0.01
0.01
0.01

220
0.11
0.11
14
137

0.230
0.0001
0.010
0.024
0.147

Pesticides

Aldrin
4,4-DDT
Heptachlor

0.00005
0.00005
0.00005

0.0028
0.0013
0.015

0.0001
0.0001
0.0001

CRAS369/BOC/16



TABLE 3

PREDICTED ANALYTE CONCENTRATIONS AT THE POTW
FOUR COUNTY LANDFILL

FULTON COUNTY, INDIANA

Page 2 of 2

Plant Flow (MGD)/(MLD) 1 15/57
Four County Flow (MGD)/(MLD) 0.015/0.057

Parameter

Inorganics

Raw Sewage
Concentration

(mg/L) 2

Maximum
Observed

Four County
Concentration

<mg/L) 3

Corresponding
Maximum
Adjusted

Concentration
(mg/L) 4

Barium
Cadmium
Calcium
Chromium
Copper
Iron
Manganese
Nickel
Sodium
Vanadium
Zinc
Arsenic
Lead
Selenium

Cyanide (total)

0
0.009

0
0.013
0.15
2.12

0
0.04

0
0

0.397
0

0.048
0

0

2.8
0.025
360
0.59
0.77
420
23
11

6700
0.061
0.067
0.14
0.53
0.22

0.48

0.0028
0.0090
0.360
0.014
0.151
2.54
0.023
0.051
6.693
0.0001
0.397
0.0001
0.048
0.0002

0.0005

1
2

3
4

Projected flow is in million gallons per day (MGD) and million liters per day (MLD).
mg/L = micrograms per liter. Raw sewage concentrations provided by Kokomo
POTW operations staff.
Maximum concentrations obtained from data summary presented in Table 1.
Expected concentration based upon delivery of 15,000 gallons to the POTW in a given day.

CRA5364/BCC/16


